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ABSTRACT. An intensive survey of the ephydrid fauna of 
Iowa was conducted in 1959-1961. One hundred species 
of Ephydridae were found to occur in Iowa. Keys for 
identification of these species and species occurring 
in adjacent states, but not known to occur in Iowa, are 
presented. Included in the keys are several charac-
ters which have not been previously used in the taxon-
omy of the species classified in the keys. 
C LASSIFI CATION 
The Ephydridae can be distinguished from the other acalypterate ~ 
families of Diptera by the following combination of characters: Adult: 
postocellar lateroclinate or absent; two costal clefts, one near crossvein 
h and one at the apex of R1; Sc not ending in cos ta; cell Cui b (anal cell) 
absent. Larva: body nearly uniformly setulose; caudal tracheospiralcular 
siphon biramous or at Least with paired respiratory tubes; prolegs pres-
ent or absent. 
The classification of Ephydridae at the subfamily Level and below is 
slightly unstable. Cresson (1922) recognized the subfamily Gymnopinae 
in which he placed Gymnopa and its allies and he apparently (although not 
stating so at the time} also recognized the subfamilies Ephydrinae, Pary-
drinae (as Napaeinae), Notiphilinae, and Psilopinae. Later, Cresson 
(1942) made the Gymnopinae a tribe in Psilopinae. 
Hennig (1943) accepted, more or Less, Cresson's earlier system of 
five subfamilies. Hennig discussed, rather thoroughly, the subfamily 
Level of classification in relation to characters of the known Larvae of 
Ephydridae. 
Dahl {1959) reviewed the classification of the Ephydridae at the sub-
family and generic Levels and proposed on the basis of his studies on the 
male terminalia, female abdomen, proboscis, and general ecology of 
numerous genera the following subfamilies: Ephydrinae, Napaeinae, 
Ochtherinae, Hydrininae, Notiphilinae, and Psilopinae. 
This slight instability in classification prompted me to follow the 
earlier system by Cresson (1922) in regard to subfamilies and the gen-
eric classification established by Cresson as modified by Sturtevant and 
Wheeler (1954) and by Wirth and Stone {1956). This taxonomic condition 
also seemed to justify omitting in the present study the tribes of Ephy-
dridae recognized by Cresson and by Wirth and Stone. 
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The ephydrid fauna of Iowa has not been previously subjecte_d to in-
tensive study. Hendrickson (1930) recorded six species of Ephydridae 
from Iowa. Sturtevant and Wheeler (1954}, in their synopses of Nearctic 
Ephydridae, recorded 33 species from Iowa. Hamrum (1957} included 
four species previously recorded from Iowa in his morphological and 
taxonomic treatment of campaniform sensiLLa in Diptera. 
I found 100 species of Ephydridae which occur in Iowa. This number 
compares favorably with the 136 species which Wirth and Stone (1956) 
Listed for California and is much Larger than the 63 species which West 
(1928) Listed for New York. Of the 100 species of Ephydridae found in 
Iowa, 69 species are new state records. 
REMARKS ON THE KEYS 
The keys are based only on the genera and species of Ephydridae 
which are known to occur in Iowa or in adjacent states. Genera and 
species occurring in adjacent states, but not known to occur in Iowa, are 
included in the keys and are indicated by asterisks. In cases of mono-
typic genera or genera with only one species occurring in Iowa, the 
species is included in the generic key. 
The terminology of Crampton (1942) is followed for most external 
anatomical structures of adult Ephydridae. The designation of that pa rt 
of the mesonotum anterior to the scutellum as the mesoscutum is after 
Snodgrass (1935). For wing venation, the terminology of the Comstock-
Needham system is followed rather closely. The chaetotaxic terminology 
used by Curran (1934} and others is followed in most cases. Terms of 
orientation such as anterior, posterior, dorsal, and ventra~, when used 
in reference to the Legs and wings, apply to positions and surfaces in the 
extended condition. 
Special indices of dimensions and special uses of certain terms are 
the following: 
1. Face-front index: the width of the face at the Lower Level of the eyes 
divided by the width of the front at the lateral ocelli. 
2. Costal index: the length of the costa between the apices of R1 and 
R 2+3 divided by the Length of the costa between the apices of R 2+3 and 
R4+5· 
3. Ml+Z index: the Length of the ultimate s~ction of M1+2 divided by the 
Length of the penultimate section of M1 +2. 
4. Genal height: the shortest vertical distance between Lateral margin 
of the subcranial cavity and the Lower extent of the eye. 
5. Dorsocentral macrochaetae: only those macrochaetae inserted in the 
dorsocentral Line; excluding the interalar and the prescutellar macro-
chaetae. 
Only one side of the specimen is described in most cases. Thus, if 
any structure is normally paired, only one member of the pair is referred 
to, unless otherwise stated. 
For each species which is Listed, there are mounted specimens from 
Iowa in one or more of the collections of the following institutions and 
individuals: the United States National Museum, Iowa State University, 
Dr. M. R. Wheeler, and Dr. J. L. Laffoon. 
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KEY TO THE SUBFAMILIES OF IOWA EPHYDRIDAE 
1. Prothoracic spiracle in a distinctfossa immediately posterior to 
postorbital region; posterior edge of gena very sharply angulate, 
with a Low ridge ; body mostly shining black. . Gymnopinae 
Prothoracic spiracle not in a distinctfossa immediately posterior 
to postorbital region; posterior edge of gena convexly curving 
to occiput, without a Low ridge; body color variable. . 2 
2. Epistoma and median facial area setulo se , the former also near Ly 
always macrochaetose (Fig. l). . . . . Ephydrinae 
Epistoma and median facial area nonsetulose (except in Ptilomyia 
with Lower part of face projecting over epistoma, as in Fig. 8). 3 
3. Antennal segment 2 without an anteroclinate, dorsoapical , spinous 
seta about 0. 5 as Long as the greatest width of antennal seg-
ment 3; Longest dorsocentral much sma Ller in greatest thickness 
than interalar or if subequal then distinctly shorter than Longest 
facial. . . . . . Parydrinae 
Antennal segment 2 with at Least one anteroclinate , dorsoapical, 
spinous seta about 0. 5 as Long as the greatest width of antennal 
segment 3, or if not , then Longe st dorsocentral subequal in 
greatest thickness to interalar and as Long as or longer than 
Longe st facial. . . . . . . . . . 4 
4. At Least one dorsocentral present and as Long as or Longer than 
Longest facial. . . . . . . . . Notiphilinae 
Dorsocentrals absent or never as Long as Longest facial (except 
Ptilomyia with Lower part of face projecting over epistoma, 
as in Fig. 8). . . • • . • • . • . Psilopinae 
KEY TO THE IOWA GENERA OF GYMNOPINAE 
1. Arista distinctly pectinate, the Length of longest rays equal to or 
greater than greatest width of antennal segment 3; about 
Lower 0. 5 of face neither conically prominent nor tuberculate. 
. . . . . . . . . . . . Athyroglossa 
Arista bare or with rays sP..orter than about 0.16 the greatest 
width of antennal segment 3 ; ab out lower 0. 5 of face conically 
prominent or bearing a small rounded tubercle. . • . . . 2 
2. Arista very short pectinate; one fronto-orbital present ; fore 
femur without posteroventral, short spinous setae on apical 
0. 3. . . . . . . Parathyroglossa, ordinata (Becker) 
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Arista bare; fronto-orbital absent or greatly reduced; front 
densely pale setulose and punctate; fore femur with postero-
ventral, short spinous setae on apical 0. 3. . . . • . . Gymnopa 
Key to the Iowa Species of Athyroglossa 
1. Tibiae black; face shining black medially, white-pruinose 
laterally and on gena. . . . . . ~· glabra (Meigen)* 
Mid and hind tibiae ye tlow; face uniformly shining black, no 
lateral white-pruinose areas. . . . . . . 2 
2. Face transversely rugulose; probasisternum smooth, sparse Ly 
pruinose; fore tarsus yellow, halter black. ~· granulosa (Cresson) 
Face smooth; probasisternum transversely rugulose, non-
pruinose; fore tarsus niveous ; halter pale. ~. glaphyropus Loew 
Key to the Iowa Species of Gymnopa 
1. Tibiae ferruginous; a median pruinose spot present on abdominal 
tergum V. • • • • . • . • . • • . . . . 9_. tibialis (Cresson) 
Fore and hind tibiae black, except the infu seated extremities; 
no median pruinose spot on abdominal tergum V. • . 
. . . . . . g. bidenta:ta {Cresson)* 
KEY TO THE IOWA GENERA OF EPHYDRINAE 
1. With four dorsocentrals about as Long as verticals; postpronotal 
about 0. 75 as Long as dorsocentrals. . . . . . . . . . . • 2 
With three dorsocentrals about as Long as verticals; postpronotal 
absent, or if present, not more than 0. 5 as long as dorso-
centrals. . . . • • • . . . . . • • . . • • . 4 
2 . Tarsal claws curved in profile; pulvilli well developed; hind 
basitarsus without posterior pale hydrofuge setosity. Paracoenia 
Tarsal claws straight in profile; pulvilli absent or reduced 
(Fig. 1); hind basitarsus with posterior pale hydrofuge setosity 
on about basal 0. 5. . . . . . . . . . . . . . 3 
3. Antennal segment 3 with a long, fine seta on Lateral surface 
(Fig.12); intrafrontal setae absent; pulvilli reduced but 
present. . . . . . . . . Setacera 
Antennal segment 3 without a long, fine seta on Lateral surface; 
usually at least one intrafrontal seta pre sent. pulvilli absent . 
. . . ~ . • • • . • . • • • • • • . . • . • • . . . Ephydra 
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4. At Least two epistomal macrochaetae present, subequal to com-
bined length of antennal segments 1-3; arista pectinate. . . 5 
ALL epistomal setae distinctly shorter than combined length of 
antenna[ segments 1- 3; arista pubescent. 6 
5. Apex of antennal segment 2 with a seta projecting nearly to 
apex of segment 3 (Fig. 13); two dorsocentrals present .. 
Philotelma alaskensis Cresson 
Apex of antennal segment 2 without a seta projecting nearly to 
apex of segment 3; three dorsocentrals present ..• 
. . • • • . . • . • . Coenia curvicauda (Meige'tl) 
6. C continuous to apex of R4+5; one Lateroclinate fronto-orbital 
about as Long as arista. • • . . • • . . . . . . . . . Scatophila 
C continuous to apex of M1 +2; two or more Lateroclinate fronto-
orbitals about as Long as arista (except in Limnellia with ce LL 
R 1 spotted). . . . . . . . . . . . . . . . . . . 7 
7. Face only slightly projecting in profile; epistoma noticeably 
flattened; ce LL R 1 spotted. • . . . • • . . . . • . • Limne Llia 
Face distinctly projecting beyond Level of Lunule in profile (as 
ill Fig. I); epistoma not noticeably flattened; cell R1 unspotted. 
. . • • . . . . . . • • • • • • . . Scatella 
Key to the Iowa Species of Ephydra 
1. Antenna projecting beyond face; antennal segment 2 with an 
apical notch; two rows of medioclinate intrafrontal setae 
present; mesanepisternum densely setulose. ~· hians Say* 
Antenna not projecting beyond face; antennal segment 2 without 
an apical notch; two medioclinate intrafrontal setae present; 
mesanepisternum sparsely to moderately setulose (Fig. 1). . 2 
2. Anterodorsoclinate setae posteroventral to eye well developed; 
scutellum, in dorsal view, apparently isosceleS>; about five 
to six epistomal macrochaetae present .. ~· pectinulata Cresson* 
Anterodorsoclinate setae posteroventral to eye reduced; scutellum, 
in dorsal view, apparently about equilateral; about four 
epistomal macrochaetae present (Fig. I) .... ~· riparia Fallen 
Key to the Iowa Species of Limnellia 
I. Anterior and posterior wing margins only slightly convex; 
M1+2 .index about 4. 0. . • . • . f!. stenhammari (Zetterstedt) 
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Anterior and posterior wing margins very convex; M1+z index 
about 1. 5. • . • • • . • • . . . . . L. anna Cresson"~ 
- --
Key to the Iowa Species of Paracoenia 
1. Ventral Lobe of abdominal tergum V produced anteriad as a thick 
spinous process; male mid femur with posteroventral row of 
well-developed spinous setae complete; about three tows of 
acrostichal setae pre sent. . • . . . . . ~. bisetosa {Coquillett) 
Ventral Lobe of abdominal tergum V not produced anteriad as a 
thick spinous process; male mid femur with posteroventral 
row of spinous setae incomplete, well developed only on 
apical 0. 3; about two rows of acrostichal setae present. 
. . . . . . . . . . • ~. turbida {Curran)* 
Key to the Iowa Species of Scatella 
1. Large genal absent; ultimate section of M3 +Cui about twice as 
long as m; face and thoracic pleural region densely cinereous 
to silvery-pruinose ; mesoscutal disc opaque. 2 
Large genal present; ultimate section of M3 +Cu1 Less than 1. 5 
times as long as m; face and thoracic pleural region not 
densely cinereous to silvery-pruinose or if so, mesoscutal 
disc shining. . . . . . . . . . . . . . . . 3 
2. Mesonotum and abdominal dorsum brown; face, in profile, angulate 
interfoveally · {Fig. 1); row of facials extending dorsomediad to 
interfoveal prominence. . . . • . . • • . . §_. dichaeta Loew 
Mesonotum and abdominal dorsum cinereous; face, in profile, 
evenly convex interfoveally; row of facials not extending 
above Lower Level of eye. . . . • . . . §_. nivosa {Cresson)* 
3 . With two dorsocentrals; ma Le fore tarsus with pale, anteroventral 
setulae about twice as Long as greatest thickness of basi-
tarsus {Fig. 7); female body Length about 3. 5-4. 0 mm .•• 
• • • • • • • • • • • • • • • • • • §_. triseta Coquillett 
With one dorsocentral; male fore tarsus without pale antero-
ventral setulae about twice as long as greatest thickness of 
basitarsus; female body Length Less than 3. 5 mm. . . 4 
4. Pruinosity of face and thoracic pleural region dense and silvery; 
me soscutal disc shining black; basal coxal setae all pale, 
reduced. . . . . . . . • . . . 5 
Face or thoracic pleural region brown; mesoscutal disc, if 
shining , not black; most basal coxal setae dark. . • 6 
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5. Front narrowing only slightly anteriorly and often shining black; 
notopleuron partly brownish-pruinose; in male greatest thick-
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ness of C between clefts twice that at h. S. favillacea Loew 
Front abruptly narrowing anteriorly and often sub shining brown; 
notopleuron entire Ly cinereous; in ma Le C between c Lefts not 
thickened. . . . . . §_. paludum {Meigen) 
6. Face brown-pruinose; abdominal dorsum shining dark brown; 
usually two or more spots in cell Rz+3· §_. stagnalis {Fallen) 
Facial pruinosity golden-brown or silvery; abdominal pruinosity 
opaque, cinereous or brown; usually only one spot in cell 
Rz+3 ·. . . . . . . . . . . . . . . . . 7 
7. Facial pruinosity golden-brown; abdomen cinereous; in male 
greatest thickness of C between clefts over twice that at h. 
S. obsoleta Loew 
Facial pruinosity silvery; abdomen brown; C between clefts not 
thickened in male. §_. quadrinotata Cresson 
Key to the Iowa Species of Scatophi La 
1. R2~ 3 and R4+5 distinctly undulate; male face beaklike; cell R1 
spotted basally. . S. carinata Sturtevant and Whee Ler 
R2+3 and R4+5 relatively straight; male face not beaklike; cell 
R1 unspotted. . . . . 2 
2. Genal height about 0. 3 the shortest distance between Lateral 
margin of subcranial cavity and upper extent of eye; face 
cinereous. 
Genal height about, or Less than, 0. 25 this distance; face usually 
3 
darker , tan to brown .. · . . . . 4 
3. Largest Lateral facial macrochaeta dorsolateroclinate; male mid 
femur with a posteroventral row of about six short spinous 
setae subequal in greatest thickness to facials. 
• • • • • • • • • • • • • §_. despecta {Haliday) 
Largest lateral facial macrochaeta ventrolateroclinate; male mid 
femur without a posteroventral row of short spinous setae ... 
§_. arenaria Cresson 
4. Palpus and tarsi brown to black; male face neither deeply notched 
ventrally nor with a cluster of macrochaetae in basal facial 
angle. . • • . . . . • • • . . . . §_. iowana Wheeler 
Palpus flavescent; tarsi yellow to ferruginous; male face deeply 
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notched ventrally or flattened medially and with a cluster 
of macrochaetae in basal facial angle. . . . . . . . . . 5 
5. Male face deeply notched ventrally; median lateroclinate facial 
setae aqsent in female. . . . . . . . . . . ~· adamsi Cresson 
Male face not deeply notched ventrally, but broadly flattened 
medially; median Lateroclinate facial setae present in 
female. . . . . . . . . . ~· viridella Sturtevant and Wheeler':< 
Key to the Iowa Species of Setacera 
1, Superior pleurotergite with a tubercle on upper edge; posterior 
0. 3 of abdominal sterna III and IV of male densely setose .. 
. . . . . • . . • • . . . . . . . . . ~· pacifica {Cresson)* 
Superior pleurotergite without a tubercle on upper edge; posterior 
0. 3 of abdominal sterna III and IV not densely setose ....• 
. . • . . . . . . . . . . • . . S. atrovirens (Loew) 
KEY TO THE IOWA GENERA OF PARYDRINAE 
1. Fore Leg raptorial, the greatest thickness of fore femur 3 times 
that of fore tibia; greatest basal thickness of hind basitarsus 
over 1. 5 times the smallest apical thickness. . • . • Ochthera 
Fore Leg normal; greatest basal thickness of hind basitarsus 
distinctly Less than 1.5 times the smallest apical thickness. 2 
2. Interfoveal carina sharp, s Loping anteroventrad at about 45 ° from 
lunule to a deeply and widely emarginate .epistoma; tarsi 1. 5 
times as Long as tibiae. . . . Brachydeutera argentata (Walker) 
Interfoveal carina neither sharp nor sloping anteroventrad at about 
45 °; epistoma not so deeply and widely emarginate; tibiae and 
tarsi subequal in Length. . . . . . . . . . . . . . • • 3 
3, About upper 0. 3 of face conspicuously gibbose, in contrast to 
flattened lower part below a distinct transverse sulcus; Length 
of longest aristal rays greater than basal width of antennal 
segment 3. . . . . . . . . . . Gastrops nebulosus Coquillett 
About upper 0. 3 of face not conspicuously gibbose , in contrast to 
a flattened Lower part; distinct transverse facial sulcus absent; 
length of longest aristal rays much less than basal width of 
antennal segment 3. . . . . . . . . . . . . . . . . . . 4 
4. Face receding at about 15° from Level of lunule; greatest head 
width about 3 times the median face height; abdomen depressed, 
the terga rugulose or papillose. . . . . . . . . . . . Pe Lina 
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Face perpendicular or convex, not evenly receding at about 15 ° 
from Level of Lunule; greatest head width about, or Less than , 
2. 5 times median face height; abdomen neither depressed nor 
rugulose or papillose (except in a species of Hyadina with a 
centrally gibbose face). . . . . . . . . . . . . . . . . 5 
5. Anteclypeus and epistoma, in ventral view, nearly concentric; 
palpus Long-peniciLLiform and about 0. 5 as Long as subcranial 
cavity; width of setulose axillary Lobe fringe only about 0. 2, or 
less , the anteroposterior extent of the Lobe. Parydra 
Anteclypeus and epistoma , in ventral view, distinctly dissimilar 
in contour; palpus subcrescentric or Linguiform and only 0. 3 
as Long as subcranial cavity; width of setulose axillary Lobe 
fr i nge about 0. 5 , or more , the anteroposterior extent of the 
Lobe. . . . . . . . . . . . . . Hyadina 
Key to the Iowa Species of Hyadina 
1. Abdomen distinctly depressed , the Lateral edge sharply angulate; 
ventral Lobes of terga meeting medially; abdominal terga 
recticulo-papillose • . . . . . . . !:!· species A 
Abdominal dorsum moderately to strongly transversely convex, 
the Lateral edge not sharply angulate; ventral Lobes of terga not 
meeting medially; abdominal terga micropunctate or smooth. . 2 
2. Abdomen vaulted ventrally, the terga not extending ventromediad; 
terga micropunctate; abdominal tergum. IV concolorous with 
and about 1. 5 times as Long as V. . . . . . • • 3 
Abdomen not vaulted ventrally, the ventral tergal Lobes extending 
mediad; abdominal tergum IV never Longer than, and usually 
smooth and shining in contrast to, tergum V. . . • • • . • . 6 
3 . Abdominal tergum IV 4 times as Long as III; II and III with Lateral 
Longitudinal sulci defining a distinct, median depressio:o . . . 5 
Abdominal tergum IV not over twice as Long as III; II and III with-
out Lateral Longitudinal sulci defining a distinct, median 
depression. . • . • • • . . • . . . • 4 
4. Antenna, except dorsal part of setment 3, yellow; fore Leg, 
except coxa, yellow. . . . • • • !:!· furva (Cresson) 
Antenna unicolorous, dark brown to black; fore leg, except tarsus, 
black, with sparse cinereous pruinosity. . • !:!· ~ (Haliday) 
5. Vertical well developed; mesoscutum dark gray to brown, with 
darker brown vittae. !:!· gravida excavata Sturtevant and Wheeler 
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Vertical greatly reduced; mesoscutum subshining black, without 
vittae. • . • . . • • • • . • • !:!· abdominalis (Stenhammar)* 
6. Front shining black, with a median pruinose vitta; r-m and m 
white. . • • • • . • . . !:!· albovenosa Coquillett 
Front opaque or subshining, sparsely pruinose, without a con-
trasting, median pruinose vitta; r:..m and m brown or yellow. 7 
7. R 2+3 appendiculate distally; pentultimate section of M1 +2 sub equal 
in Length to m. • . • • • . • • . . . . . !i· ~ (Cresson) 
R 2+3 not appendiculate distally; penultimate section of M1 +2 
twice as Long as m. . . • . . • • • . . 8 
8. Front with dense golden-brown pruinosity; basal scutellar angle 
not velvety black in posterior view. !:!· pruinosa (Cresson) 
Front subshining black; basal scutellar angle velvety black in 
posterior view. • . . . • • • • 9 
9. With two verticals ; Legs, except yellow tarsi, usually brown to 
black. . • • . . • . . !:!· binotata (Cresson) 
With one vertical; Legs usually yellow to brown. • • • • • • • • 
. . . . . . . !i· subnitida _Sturtevant and Wheeler 
Key to the Iowa Species of Ochthera 
1. Anteclypeus discoidal in anterior view; palpus Long-spatulate, 
the enlarged apical portion 3 times ad wide as the base; face 
not transversely rugulose. . . • 2· mantis mantis (De Geer) 
Anteclypeus knob like in anterior view; palpus spatulate but the 
enlarged apical portion 6 time.s as wide as the base; face 
transversely silvery-rugulose. . • . • . ·2. Lauta Wheeler 
Key to the Iowa Species of Parydra 
1. Anteclypeus, in the retracted position of proboscis, partly 
exposed; wing with, at most, two or three faint spots. • • 2 
Anteclypeus, in the retracted position of proboscis, concealed; 
wing with eleven, or more, conspicuous spots. . . . . • • 
. • . . . • • • • • • . ~· aldrichi (Sturtevant and Wheeler) 
2. Epistoma distinctly concave (upraised) in anterior view ; about 
Lower O. 6 of face, in profile, straight, obliquely projecting; 
facial near Lower part of ptilinal sulcus ventromedioclinate, 
projecting to epistoma. • • . . . . . . . • • • • • • 3 
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Epistoma nearly straight in anterior view; about Lower 0. 6 of 
face, in profile, convex or perpendicular, not oblique Ly 
projecting; facial near Lower part of ptilinal sulcus not 
venteromedioclinate , or if so, not projecting to epistoma. • 5 
3. Rz+3 appendiculate near apex. . P. appendiculata Loew 
Rz+ 3 not appendiculate near apex. 4 
4. Front and mesonotum densely pruinose. !: . pauLLula Loew 
Front and mesonotum shining black. . . !:· alpina (Cresson) 
5. Probasisternum with a shining black hook (Fig. 3); distance 
between apical scuteLLar tubercles not greater than Length 
of tubercle. . . . . . . . !: . quadrituberculata Loew 
Probasisternum without a shining black hook; distance between 
apical scute Llar tubercles {when pre sent) distinctly greater 
than Length of tubercle. 6 
6. A terminally enlarged apical scuteLLar papilla present. 
. . . . . . P. unituberculata Loew* 
Terminally enlarged apical scutellar papilla absent. . . . 7 
7. Verticals and interalar about as Long as arista; costal index 
about 1. 0. • . . . • . . . . . • • • 8 
Verticals and interalar about 0. 5, or Less, the Length of arista; 
co sta L index about 2. 5. . . . . 9 
8. Insertion of inner vertical twice as far from orbit as that of 
outer vertical; face niveous. .!'. pingui s (Wa Lke r) 
Insertion of inner and outer verticals about equidistant from 
orbit; face Light-brown. • . !: . breviceps breviceps Loew 
9. Coxae and femora dense Ly pale setulose; tibiae ochraceous. . 
. . . . . . . . . . . . . . . !:· tibialis Cresson 
Coxae and femora sparsely pale setulose; tibiae dark brown to 
b Lack. • • • . !: . bituberculata bitube rculata Loew 
Key to the Iowa Species of Pe Lina 
1. Greatest height of face greater than greatest width of face; 
scuteLLum densely punctate. . ••.•.• !:· rudis Cresson* 
Greatest height of face sub equal to greatest width of face; 
scutellum not conspicuously punctate. • . . . . 2 
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2. Anteclypeus distinctly narrowed anteriad i_n ventral view; face 
cinereous; abdominal terga Longitudinally rugulose ••..• 
. . . • • • . . . . . . • • . • • . . P. truncatula Loew 
Anteclypeus not distinctly narrowed anteriad in ventral view; 
face dull golden-brown to flavescent ; abdominal terga 
recticulo-papillose . • • • • . . . . ~· canadensis Cresson 
KEY TO THE IOWA GENERA OF NOTIPHILINAE 
1. Prementum about as wide as anteclypeus i n ventral view, 
greatest width of anteclypeus ventrally about 0. 75 that of 
subcranial cavity, similar in co"ntour to epistoma ; head about 
as long as high; genal height about 0 . 3 the shortest distance 
between Lateral margin of subcranial cavity and upper 
extent of eye. . . . . . . . . . . . . . . . . . . . • . 2 
Prementum usually much narrower than anteclypeus in ventral 
view, greatest width of anteclypeus ventrally about 0. 5 that of 
sub cranial cavity, dissimilar in contou r · to epistoma; head 
not nearly as Long as high; genal height about 0. 25 or Less 
this distance. . • . . . . . . . . • . . . . . • • • 4 
2. Postpronotal absent; two dorsocentrals present ; mid-tibial 
dorsal macrochaetae absent; probasisternum with a median 
Longitudinal sulcus . . . . . . . . . • • . Ilythea 
Postpronotal present; three dorsocentrals present; at Least 
one mid-tibial dorsal macrochaeta present ; probasisternum 
without a median Longitudinal sulcus. . . . . . . • • 3 
3. Fore femur with a distinct ventroapical lobe (Fig. 10) ; katepi-
sternal absent; one mid-tibial dorsal macrochaeta present. 
• . • • • . . • • • . • . Oedenops nuda (Coquillett) 
Fore femur without a distinct ventroapical lobe; katepisternal 
present; three mid-tibial dorsal macrochaetae present. 
Paralimna 
4. Mid tibia with dorsal macrochaetae; eye bare. 5 
Mid tibia without dorsal macrochaetae; eye us_ually sparsely to 
densely pubescent. . . . . . . . . . . . 6 
5. Only posteroclinate fronto-orbital well developed; greatest 
thickness of any facial distinctly Less than that of either 
vertical. . . . • • • . . . • • • . . . . • • • . . Notiphila 
Both antero- and posteroclinate fronto-orbitals present; 
greatest thickness of some facials subequal to that of either 
vertical. . • • • • • • • • • • • . Dichaeta caudata (Fallen) 
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6. With one facial on about Lower 0.3 of face about as Large as either 
vertical; antennal segment ~ with a dorsoapical spinous seta 
about as Long as basal width of antennal segment 3 • . . . . 
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. . . . • . . • • • • • • . . Typopsilopa atra {Loew) 
Facials all much smaller than either vertical; antennal segment 
2 without a dorsoapical spinous seta about as Long as basal 
width of antennal segment 3. . . . . . . • • . • . 7 
7. Face nearly perpendicular or receding; eye densely pubescent; 
fronto-orbitals, postpronotal, and prescutellar well 
developed. • . . . . . • • . • • • • . Hydre Llia 
Face sloping anteroventrad at about 15 ° from Level of Lunule to 
lower level of eye, then abruptly receding; eye sparsely 
pubescent; fronto-orbitals, postpronotal, and prescutellar 
absent or greatly reduced. . . . . . . . . . . . . 8 
s·. Arista short-pubescent; two dorsocentrals present {interalar 
near dorsocentral Line may be mistaken for third). • • Philygria 
Arista long-pubescent or pectinate; one dorsocentral present 
{interalar near dorsocentral line may be mistaken for 
second). . • . . . • • Nostima 
Key to the Iowa Species of Hydrellia 
1. Ocellar absent; about lower 0. 5 of thoracic pleural region 
velvety black. • • . . . . - . . • . !1· formosa Loew 
Ocellar present; about Lower 0. 5 of thoracic pleural region 
not ve Lvety black. . . • • • • . • 2 
2. About lower O. 5 of face receding at about 35°, planate; para-
facialia indistinctly defined; abdominal tergum IX bicornuate 
apically {Fig. 4). . . • • • . • • . . . . • . ,!1. harti complexl 
About lower 0. 5 of face not receding at about 35 °, not planate; 
parafacialia distinctly defined; abdominal tergum IX not 
bicornuate apically. • • • • • • • • • • • • • • • • • • . 3 
3. Length and greatest thickness of postocellar over twice that of 
ocellar. • . . • . . . . . . . • . . . . . 4 
Length and greatest thickness of postocellar not over 1. 5 times 
that of ocellar. . • • . . . . . . . . • • . . . . • • . • 6 
1 A complex of Hydrellia harti, trichaeta, ascita, and bilobifera. 
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4. Mouthparts entirely flavescent to yellow; tibiae yellow ; antennal 
segment 3 yellow, in contrast to segments 1 and 2 ..•... 
!:!· cruralis Coquillett 
Some of the mouthparts dark brown to black; tibiae black; antennal 
segment 3 not yellow and contrasting with others. • . 5 
5. Prementum shining black; cinereous pruinosity of thoracic pleural 
region extending onto postpronotum and sometimes notopleuron; 
hind femur not noticeably thickened. . ~ • . H. griseola (Fallen) 
Prementum opaque, slightly pruinose; cinereous prui nosity of 
thoracic pleural region not extending onto postpronotum or 
notopleuron; hind femur noticeably thickened, especially in 
male. . . • . . • • • • . . . • . . . H. procteri Cresson 
6. Fore tibia flavescent to yellow. 7 
Fore tibia brown to black with moderate cinereous pruinosity. 8 
7. Fore coxa yellow. !!.· ischiaca Loew 
Fore coxa brown. · H. nobilis Loew 
- ---
8. With one dorsocentral subequal in Length and greatest thickness 
to inner vertical. . 
With two dorsocentrals subequal in Length and greatest thickness 
to inner vertical. . 
9. Thoracic pleural region dnereous to notopleural sulcus, distinctly 
contrasting with mesonotum; male mid tibia not noticeably 
9 
12 
thickened. • . . . . . . . !:!· definita Cresson 
Thoracic pleural region and mesonotum nearly concolorous 
(except in some females of H. tibialis, with medially carinate 
face); male mid tibia noticecilily thickened as in Fig. 11). • 10 
10. Face niveous and low-carinate medially; costal index about 1. 0; 
mid tibia only, of male noticeably thickened; abdominal terga 
distinctly shining metallic, especially late ra Lly. • • • • • . 
. . . . . . . . . . . . . . . . . . . . !:!· tibialis Cresson 
Face neither niveous nor Low-carinate medially; costal index about 
1. 5-2 . O; mid and hind tibiae of male noticeably thickened or 
both normal; abdominal terga, at most , subshining. . . . 11 
11. About Lower 0.5 of face transversely convex; epistoma and 
palpus yellow; body nearly uniform golden-brown; female body 
Length about 3. 0 mm. . . . . . • • . • . !!.· penicilli Cresson 
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About Lower 0, 5 of face transversely flattened; epistoma, if 
yellow, not contrasting with fac.e; palpus black; mesonotum 
slightly darker than cinereous thoracic pleural region; female 
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body Length about 2. 5 mm. • . . . . • . _!:!. morrisoni Cresson 
12. Palpus black; male mid tibia noticeably thickened as in Fig.11. 
, • • , • • • • • • • • , • • • • , • • _!:!. Luctuosa Cresson 
Palpus yellow; male mid tibia not noticeably thickened .•..• 
. • • • • • , • . • • • . , • • , . . . H. suspecta Cresson 
Key to the Iowa Species of~ 
1, Interfoveal carina gibbose, the Lower end distinctly projecting 
beyond face; costal index about 4. 0; Legs, except tarsi, dark 
brown. . • . . . . . . • . • • . . . • .!.· spilota (Curtis) 
Interfoveal carina not gibbose, the Lower end not projecting 
beyond face; costal index about 1.0; Legs yellow to ochraceous. 
. • . . . . . . . . . . . . . . , . . . .!.· flavipes Williston 
Key to the Iowa Species of Nostima 
l, Front, presulcal part of mesoscutun~, and scutellum velvety 
black; wing unspotted. . • • ~· scuteLLaris scuteLLaris Cresson 
Front, presulcal part of mesoscutum, and scutellum not velvety 
black; wing spotted. . . . • • ~· quinquenotata Cresson 
Key to the Iowa Species of Notiphila 
1. With four well-developed mid-tibial dorsal macrochaetae; two 
basally, one submedianly, one preapically (Fig. 6); usually 
two subequal anteroclinate fronto-orbital setae inserted near 
posteroclinate fronto-orbitaL. • • , , . . . . • • . . . • • • 2 
With three well-developed mid-tibial dorsal macrochaetae; two 
basally, one submedianly; usually only one anteroclinate 
fr onto-orbital seta. . . . . . . . . . . . . . . • . • . . . 7 
2. Hind basitarsus with a black, .ventral macrochaeta. 
~. macrochaeta Loew 
Hind basitarsus without a black, ventral macrochaeta. • • • • • 3 
3, Palpus yellow ••••.•.• , • , .• , ~· pallidipalpis Cresson 
Palpus black. , . . 4 
4. Legs entirely black ...••• , .•.•••. ~· atripes Cresson 
At Least fore or hind tarsus yellow to ochraceous. , 5 
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5. Mesanepisternum with a distinct brown spot, usually in upper 
0. 5; only about five secondary facial setae Lateral to 
primaries .....•••.. N. scalaris Loew 
Mesanepisternum without a distinct brown spot; about twelve 
secondary facial setae lateral to primaries. • •• 
6. Ventral lobes of abdominal terga entirely cinereous; usually no 
more than two dorsoventrally seriate setae on parascutellum 
6 
posterior to interalar. • . . . • . . . ~· olivacea Cresson 
Some ventral lobes of abdominal terga partly brown to black; 
usually more than two dorsoventrally seriate setae on para-
scutellum posterior to interalar. . . . . . . ~· sicca Cresson 
7. Greatest thickness of any of three to four facial macrochaetae 
subequal to that of genal; about Lower 0. 3 of face receding, 
contrasting flattened and slightly indented above epistoma. • 
. . • • • • . . . • • • • • . • . • ~. riparia Meigen 
Greatest thickness of any of several facial macrochaetae distinctly 
Less than that of genal or entire face perpendicular or evenly 
receding, Lower 0. 3 neither flattened nor indented above 
epistoma. • . . . . . . • • . . . . . . . . . • • 8 
8. Abdominal dorsum maculate, with the shining dark brown semi-
fasciae only shallowly emarginate, not forming two longi-
tudinal rows of spots; thoracic pleural region and mesonotum 
cinereous to golden-brown. . • . . . . . . . • • ~· species A 
Abdominal dorsum immaculate, or if maculate, with the brown 
to black semifasciae deeply emarginate, forming two longi-
tudinal rows of spots; thoracic pleural region and me sonotum 
cinereous to golden-brown. • • • • • . . . . 9 
9. Mesanepisternum with a ferruginous to dark brown stripe on 
0. 5 encompassing prothoracic spiracle; me soscutum with a 
ferruginous to dark brown stripe from postpronotum to para-
scuteLLum. • • • • . . . . . . . . • . ~. vittata Loew 
Mesanepisternum without a ferruginous to dark brown stripe on 
upper 0. 5; mesoscutum without a ferruginous to dark brown 
stripe from postpronotum to parascutellum. • • • • • • • • 10 
10. Genal height sub equal to greatest Length of antennal segment 3; 
abdominal dorsum without distinct brown to black, deeply, 
posteriorly emarginate semifasciae forming two Longitudinal 
rows of spots. • . . • . • • • • • • • • • . . r:f. a via Loew 
Genal height subequal to greatest width of antennal segment 3; 
abdominal dorsum with distinct brown to black, deeply, 
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posteriorly emarginate semifasciae forming two Longitudinal 
rows of spots. . . • . . . . . N. carinata Loew 
Key to the Iowa Species of Paralimna 
1. Fore femur bearing an anteroventral row of flattened setae in 
male. . • • . . . • • . . • . • . . . P. texana Cresson 
- ---
Fore femur bearing an anteroventral row of normal setae in 
male. • • . . • ~· punctipennis (Wiedemann) 
Key to the Iowa Species of Phi Lygria 
1. Wing with dark spots on cros sveins only. • • • • . ~. debilis Loew 
Wing with dark spots on crossveins and 0n Longitudinal veins .• 
• • • • • • . . • • • • _!>. oppo sita Loew* 
KEY TO THE IOWA GENERA OF PSILOPINAE 
1. Greatest width of subcranial cavity, in ventral view, over O. 6 
that of head; facials {except median dorsolateroclinate macro-
chaetae in Ptilomyia) ventromedioclinate, in a short row 
nearly paralle L to epistoma in basal facial angle. . . • . • . 2 
Greatest width of subcranial cavity, in ventral view, only 0. 3 to 
O. 5 that of head; facial macrochaetae in vertical row beside 
ptilinal sulcus. . . 3 
2. Face prominent just above epistoma, this convexity bearing a 
median dorsolateroclinate macrochaeta; arista with about 
four ventral rays, each about 0. 3 as Long as the Longest 
dor sa L ray (Fig. 8). . . • . . . . • Ptilomyia enigma Co qui Llett 
Face perpendicular or concave, without a median dorsolatero-
clinate macrochaeta; arista without ventral rays or, if with 
ventral rays, then these rays not O. 3 as Long as Longest 
dorsal ray. • . • • • • • • • • • • . . . . • • . • Atissa 
3. Antennal segment 2 with several erect or suberect, dorsoapical, 
spinous setae (Fig.14); apical 0.3 to 0.5 of fore femur with a 
posteroventral row of short spinous setae; distance, in repose, 
between apex of fore coxa and base of mid coxa about 0. 6 the 
Length of fore coxa. • . • • • . • • . . . . • . Discocerina 
Antennal segment 2 with about two erect or suberect, dorsoapical, 
spinous setae, fore femur without a posteroventral row of 
spinous setae; distance, in repose, between apex of fore coxa 
and base of mid coxa about 0. 3 the Length of fore coxa. • • • 4 
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4. Lower part of face conically p.rominent or carinate; facials not 
projecting across middle of face; body moderately to densely 
pruinose .....•. 
Lower part of face neither conically prominent nor carinate; 
one Long facial projecting_ across middle of fac e ; body mostly 
5 
shining b Lack. . . . . • • . • . • • • . • • • • 6 
5. Labella about as Long as head, Lanceolate ; anteclypeus in repose 
projectin_g beyond the Level of Lunule ••..•.••.•.. 
Pseudohecamede abdominalis {Williston) 
Labella nor nearly as Long as head, normal; anteclypeus in repose 
not projecting beyond the Level of lunule. . • . • • Allotrichoma 
6. With two verticals; katepisternal present; Length of abdominal 
tergum V much greater than 0. 16 the Le ngth of IV. • • • 7 
With one vertical; katepisternal absent; Length of abdominal 
tergum V about 0. 16 that of IV. . • Trime rina madizans {Fallen) 
7. Fore Leg entirely black; mid and hind Legs, except dist itar si , 
yellow. . • • . . . . . • • . . Leptopsilopa atrimana {Loew) 
Fore Leg not entirely black; mid and hind Legs with femora or 
tibiae b Lack. . . . . . • . . . . . . . . Psilopa 
Key to the Iowa Species of Allotrichoma 
1. Anteclypeus shining black anteriorly ; postpronotum and Lower 
part of notopleuron silvery-pruinose ; width of s e tulose fringe 
of axillary Lobe subequal to greatest ante.roposterior extent 
of the Lobe. . . . . . • . . . . . • . . A. atrilabris Cresson 
Anteclypeus pruinose anteriorly; postpronotum and Lower part of 
notopleuron not silvery-pruinose; width of setulos e fringe of 
axillary Lobe distinctly Less than greatest anteroposterior 
extent of Lobe. • • • . • . . • . • . A. simp lex {Loew) 
Key to the Iowa Species of~ 
1. Front nearly horizontal in profile, its Length subequal to the 
median face height; antenna yellow; anteroclinate fronto-
orbitals pale, reduced. • • • • • • . • • ~· pygmaea {Haliday) 
Front very oblique in profile, much shorter than the median face 
height; antenna brown ; anteroclinate fronto-orbitals well 
developed. • • . . • . • • • • • • . • • • ~· Litoralis {Cole) 
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Key to the Iowa Species of Discocerina 
1. Ventral preapical seta of hind tibia distinctly spinous and curved, 
projecting a distance beyond apex subequal to or greater than 
apical width of tibia {Fig. 9). . . . . . . • • . . . 2 
V entral preapical seta of hind tibia straight, not projecting the 
width of apex of tibia. . . • • • . • • • • • . • • • 3 
2. With two anteroclinate fronto-orbitals ; tibiae cinereous or black; 
tarsi flavescent. • . . . • • . • . Q. glaucella (Stenhammar) 
With one anteroclinate fronto-orbital; tibiae and tarsi 
flavescent. . . . • • • • • . . • . • . Q_. species A 
3. With a secondary series of dorsolateroclinate facial setae Lateral 
to the macrochaetae; eye uniformly densely pubescent 
. . • . • • • . . • • • . . . • D. orbitalis Loew 
Without a secondary series of dorsolateroclinate setae Lateral 
to the macrochaetae; eye sparsely pubescent. 4 
4. Lowermost macrochaeta· of facial series distinctly dorsolatero-
clinate; wing usua Lly lacteous. 12_. Lacteipennis Loew 
Lowermost macrochaeta of facial series not dorsolateroclinate; 
wing usually brownish or hyaline. . • . • • • • • • • • . • 5 
5. Face sericeous yellow, in contrast to a cinereous front; antenna, 
except setae and arista, uniformly yellow; mesoscutal and 
scutellar discs noticeably cinereous, in contrast to thoracic 
pleural region and abdominal dorsum. . • . Q. pulchella {Meigen) 
Face, if sericeous yellow, not contrasting with a cinereous front; 
antenna not uniformly yellow or if so, mesoscutal and scutellar 
discs not cinereous and contrasting with thoracic pleural region 
and abdominal dorsum. . . . . • • • • • • • . • 6 
6. With two anteroclinate fronto-orbitals. D. species B 
With one anteroclinate fronto-orbital. . . . . • . • • 
7. Parafacialia width nearly uniform throughout; front and meso-
scutum shining black, in distinct contrast to pruino se 
7 
scutellar disc. . • . . . . . . • • • ~· b,rlUlneonitens Cresson 
Parafacialia width not nearly uniform throughout; front and 
mesonotum pruinose. 
8. Gena and thoracic pleural region uniformly cinerous to silvery; 
genal height ueually twice the greate:i t width of antennal 
8 
segment 3. • . . . . . . . . 9 
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Gena and thoracic pleural region partly dark gray to brown; 
genal he.ight usually subequal to greatest width of antennal 
segment 3. • • . • • • . • • . • . • 10 
9 . Face-front index about 1 . 0; genal height about 3 times greatest 
width of antennal segment 3 ; abdominal dorsum uniformly 
cinereous. . . . . . • . J2.. buccata {Cresson) 
Face-front index about 0. 6 ; genal height about 1-2 times greatest 
width of antennal segment 3; abdominal dorsum dark gray 
posteriad to a contrastingly cinereous tergum V. . • . . . • 
• • • • • • . • . . • • . • • • • . . • .Q. Leucoprocta Loew 
10. Palpus flavescent to yellow; parafacialia with a row of distinct 
setulae. • • . . . . . . . . • . . . . . . . • • • 11 
Palpus extensively brown to black ; parafacialia without a row of 
distinct setulae. . • . . . . . . . . . . . . . . 12 
11. Face below antennal fovea evenly convex in profile; genal height 
distinctly greater than greatest width of antennal segment 3; 
trochanter of male with a distinct, posteriorly directed seta. 
. . . . . . . . • . . . . . D. trochanterata Cresson 
Lower recedent part of face flattened in profile ; genal height 
scarcely equal to the greatest width of antennal segment 3; 
trochanter without a distinct, posteriorly directed se.ta. • • 
. • • • . • • • . • • • • • • • • • • Q.. obscurella {Fallen) 
12. Face opaque in anterior view ; antennal fovea defined ventra Lly 
by a distinct transverse ridge ; mesoscut_um opaque. . 
. . . • . . . . . . . . . . . . . . . . . Q. e:xigua (Cresson) 
Face partly shining black in anterior view; a.ntennal fovea not 
defined ventrally by a distinct transverse ridge; mesoscutum 
partly shining. . . . . • . • • • • • . . Q. Lenis {Cresson) 
Key to the Iowa Species of ~ 
1. Face pruinose, upper part subshining, planate, and bounded 
Laterally by an indistinct sulcus parallel to parafacialia; 
posteroventral corner of gena with two ventrally directed 
macrochaetae distinctly Longer than adjacent setae. . 
Face black, upper part shining, slightly transversely convex and 
without an indistinct Lateral sulcus ; posteroventral corner of 
gena without two ventrally directed, prominent macrochaetae; 
2 
3 basal tarsomeres of fore tarsus flavescent. • ~· dupla Cresson 
2. Antenna yellow; tibiae yellow. P. compta {Meigen) 
Antenna dark brown to black. P. olga Cresson 
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Figure 1. Ephydra riparia, male. Composite drawing from three speci-
mens. Microtrichia of wing and certain pale, hairlike structures 
on various sclerites omitted. 
AC, acrostichals IV, inner vertical 
AF, antennal fovea OC, ocellar 
BC, basal coxal ov, outer vertical 
DC, dor socentrals PF, parafacialia 
EP, epistoma PL, presulcal Lateral 
FR, fronto-orbitals PM, prementum 
GE, gena PO, postocellar 
IA, interalar PRS, prescutellar 
IF, intrafrontal SA, supra-alar 
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Figure 2. Ephydra riparia. Thorax, Lateral view. ALL setae omitted. 
AEM2 mesanepimeron IPT inferior pleurotergite 
AES2 mesanepisternum KES2 mesokatepisternum 
AX axillary Lobe of wing M meron (of mesothorax) 
CX1 fore coxa NPL notopleuron 
CX2 mid c;:oxa PPN postpronotum 
CX3 hind coxa SP1 prothoracic spiracle 
H halter SP3 metathoracic spiracle 
Figure 3. Parydra quadrituberculata. Probasisternum and fore coxae, 
anterior view. 
Figure 4. Hydrellia harti complex. Head, Lateral view. 
Figure 5. Scatophila carinata, ma Le. Head, Lateral view. 
Figure 6, Notiphila macrochaeta, male. Left mid tibia, a·nterior view. 
Figure 7. Scatella triseta, male. Left fore tarsus, posterior view. 
Figure 8. Ptilomyia enigma. Head, Late ra L view. 
Figure 9. Discocerina glaucella . Left hind ti~ia, anterior view. 
Figure 10. Oedenops nuda. Right fore femur, anterior view. 
Figure 11. Hydrellia morrisoni, male. Left hind tibia, anterior view. 
Figure 12. Setacera atrovirens. Left antenna, lateral view. 
Figure 13. Philotelma alaskensis. Left antenna, medial view. 
Figure 14. Discocerina obscurella. Right antenna, medial view. 
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ABSTRACT. New genus Phymatopsallus is descr ibe d to 
include three old and 15 new species from the south-
western United States ; a key to the species i s provided, 
also figu res of the distinctive male claspers . New 
Phymatopsallus are strombocarpae from Arizona and 
Texas; nicholi, chiricahuae, huachuca e, patagoniae, 
Longirostris, rinconae, cuneopunctatus, and rubropunc-
tatus from Arizona; acaciae from Ar iz ona and New 
Mexico; viridescens from California ; texanus from 
Texas; fuscipunctatus from Idaho and Utah. New Chla-
mydatus are brevicornis from Wyoming ; paLLidicornis 
from Wyoming and Idaho; arcuatus from Ar i zona and 
Colorado ; montan .u s fr om Montana; fulvipes from Min-
neso ta and N e w York; manzanitae from Californ i a ; and 
schuhi from Oregon. New Plagiog.nathus are flavus and 
stitti from Ariz o na; urticae and paddocki from C a li-
fornia; geranii from Colorado; fulvaceus from Colorado 
and Utah; nicholi from Minnesota, Colorado and South 
Dakota; fuscotibialis from Wyoming ; rolfsi from Wash-
ington; nigritibialis from Mississippi; shoshonea from 
Colorado, Wyoming, Montana, Idaho, Oregon, Alberta 
and British Columbia, Canada. Orectoderus schuhi 
f r o m 0 r e g o n . P s a L Lu s a r t e m i s i c o La f r o m Mi n ne s o t a , 
Iowa, North Dakota, South Dakota and Montana. 
Phymatopsallus new genus 
Allied to Psallus Fieber in having two types of pubescence, bristle-
like arolia, and pseudarolia, which places Phymatopsallus in subfamily 
Phylinae. Distinguished from other genera of Phylinae by a combination 
of characters, namely: having two types of pubescence, simple pubes-
cent hairs intermixed with sericeous, silky pubescence; male genital 
segment with a well developed tubercle on Left side, situated near base 
of Left clasper, but removed from margin of genital cavity; w ing mem-
brane spotted or conspurcate with spots and reticulations of fuscous or 
blackish color; tibial spines with dark spot at base. Some species of 
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Psallus may have a tubercle on genital segment but in such case the wing 
membrane is never conspurcate with fuscous. 
Type of genus: Phymatopsallus strombocarpae new species. 
Key to species of Phymatopsallus, in part for males only 
1. Dorsal surface with dots and spots. . 2 
Dorsal surface without dots or spots. 11 
2. Dorsal spots fulvous or reddish. 6 
Dorsal spots fuscous or blackish. . . . . . 3 
3. Length of second antenna! segment distinctly greater than width 
of head . . . 4 
Length of second antenna! segment subequal to width of head 
across eyes; Left clasper of male with two spines on apex of 
basal prong, one much shorter than the other (Fig. 9) ... 
texanus n. sp. 
4. Length of antenna! segment II distinctly less than width of 
pronotum at base. 
Length of antenna! segment II, nearly equal to width of pronotum 
at base; male left clasper with two widely separated horns on 
5 
basal half (Fig. 8). . pantherinus Van D -
5. Hemelytra with fuscous spots evenly distributed on c Lavus, 
corium and cuneus; male Left clasper with two small, sub-
equal spines on apex of basal prong (Fig.12). fuscipunctatus n. sp. 
Hemelytra with fuscous spots only on cuneus; hind femora with 
several distinct fuscous dots on apical ha Lf of anterior face; 
length(~) 2. 7 mm. . . . . . cuneopunctatus n. sp. 
6. Dorsal spots fulvous to orange in color. 7 
Dorsal spots red or reddish; ma Le Left clasper with two subequal 
spines on apex of basal prong (Fig.10). . rubropunctatus n. sp. 
7. Length of antenna! segment II less than width ofpronotum at base. 8 
Length of antenna! segment II, equal(~), or slightly greater (cf), 
than width of pronotum at base; male Left clasper with two 
Long, curved horns on basal half (Fig. 7). . . . . croceus Van D. 
8. Length of antennal segment II distinctly greater than width of head. 9 
Length of antennal segment II subequal to width of head; basal 
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prong of Left claspe r forming a single sharp point on apex 
(Fig. 11). . . . fulvipunctatus n. sp. 
9. Setigerous dots on dorsal surface, small and numerous, multi-
punctate; Length Less than 3. 0 mm. . . 10 
Dorsal surface with spots Large and sparsely placed; size 
larger, · Length 3. 2 mm. . . croceguttatus n. sp. 
10. Rostrum just attaining apex of hind coxae; length 2. 7 mm .... 
. huachucae n. sp. 
Rostrum reaching slightly beyond hind coxae, attaining middle 
of posterior trochanters; Length 2. 9 mm. . . Longirostris n. sp. 
11. L e ngth of antennal segment II, Less than basal width of pronotum. 12 
Length of antennal segment II, subequat or slightly greater than 
basal width of pronotum; mate genital claspers distinctive 
(Fig. 3). . . . . . . . . . . . . viridescens n . sp. 
12. Hind tibiae with fuscous to black spots and spines. 
Hind tibiae with dark brown spots and spines; ma Le left clasper 
with thumb-like structure standing at near a 45° angle to 
. 13 
dorsal margin (Fig. 2). . . . . . . tuberculatus Van D. 
13. Rostrum reaching to apex of hind coxae, or beyond , 
Rostrum not reaching to apex of hind coxae ...• 
14. Rostrum reaching slightly beyond apex of hind coxae; male Left 
clasper with thumb structure pointing parallel to margin of 
14 
15 
clasper (Fig. 6). . . . • • • • . . . acaciae n. sp. 
Rostrum just reaching upon apex of hind coxae; male Left 
clasper with thumb structure turned to poiht in a vertical 
direction {Fig.14). . . . • . . . . . chiricahuae n. sp. 
15. Male with basal prong of Left clasper extending as a slender, 
in curving horn. . . 16 
Male Left clasper with very small basal process, not visible 
without extrusion. . . . • . . . . 1 7 
16. Male Left clasper with slender, curving sharp prong at base, also 
one on apex; with Longer and more erect simple pubescence 
on pronotum and heme Lytra (Fig. 4). . . . • • rinconae n. sp. 
Male Left clasper with shorter, but sharp, basal prong curving 
to mesal Line (Fig. 1); with shorter and more recumbent 
pubescence .....••.......... patagoniae n. sp. 
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1 7. Male Left clasper with a sharp horn on basal angle, pointing 
anteriorly along the Longitudinal axis (Fig. 5). . . nicholi n. sp. 
Male Left clasper with a small sharp spur on basal angle, 
pointing upward (Fig. 13). . . . • . . . . strombocarpae n. sp. 
Phymatopsallus strombocarpae new species 
A small green species closely related to nicholi and chiricahuae, but 
breeds on Strombocarpa pube scens; distinguished by structure of the 
male genital claspers (Fig. 13). 
Male. Length 2. 6 mm, width 1. 05 mm. Head: width . 64 mm, ver-
tex . 23 mm. Antennae: segment I, Length . 1 7 mm; II, . 71 mm, cylin-
drical, equal to segment I in thickness, clothed with short, fine recum-
bent pubescence, yellowish; III, . 34 mm, slender; IV, . 27 mm, dusky. 
Rostrum, length. 78 mm, reaching upon apex of middle coxae. Pronotum, 
Length • 37 mm, width at base . 88 mm. Dorsal surface clothed with re-
cumbent, simple, pale yellowish pubescent hairs, and sparsely inter-
mixed with more appressed, silvery sericeous pubescence. Hemelytra 
and pronotum pale green, scutellum and head pale yellowish; the green 
color may fade to yellowish in specimens not dried quickly after collec-
tion. Membrane pale to milky white, marked with pale fuscous spots 
and reticulations, best ob served under dim transmitted Light. Ventral 
surface pale to yellowish. Legs pale yellowish, hind femora with miinute 
fuscous dots on anterior aspect; tibiae palli~, spines with fuscous to black 
spots at base, more distinct · on basal half. Genital segment with well 
developed, erect tubercle, above on Left side, near base of Left clasper; 
claspers distinctive (Fig. i 3). 
Female. Length 2.4 mm, width 1.02 mm. Head: width .58 mm, 
vertex . 27 mm. Antennae: segment I, Length . 14 mm; II, . 61 mm, cy-
lindrical, slightly more slender than segment I, yellowish; III, . 34 mm; 
IV, . 24 mm. Rostrum, Length . 81 mm, reaching to base of hind coxae. 
Pronotum, Length. 36 mm, width at base . 81 mm. Color and pubescence 
·very similar to the male. 
Holotype: c! July 9, 191 7, Fabens, Texas. (H. H. Knight); author's col-
lection. ALLotype: same data as the type. Paratypes: 3c!d'~~. taken 
with the types on Strombocarpa pubescens which is the host plant of this 
species. ARIZONA: 11 d'd' 14~~ July 20, 191 7, Texas Pass, on Stra.mbo-
carpa pubescens, also at Lights (H.H. Knight). 5d'd' 5~~ July 15, 1917, 
Bowie (H.H. Knight). 3d'd' 5~~ April 27, 1939, The Alamo, Ajo Mts. {A. 
A. Nichol). TEXAS: d' May 29, 1928, Caste Lon {F. F. Bibby). 4d'd' Sept. 
28, 1929, Presidio (W. L. Owens). 
Phymatopsallus nicholi new species 
Very similar in color and pubescence to strombocarpae and chirica-
huae, but distinguished by structure of the male genital claspers.(Fig. 5). 
Male. Length 2. 8 mm, width 1. 05 mm. Head: width • 61 mm, ver-
tex~ Antennae: segment I, Length . 14 mm; II, . 71 mm, cylindrical, 
equal in thickness to segment I, clothed with very fine, short, dusky 
pubescence; III, . 34 mm, dusky. Rostrum, length. 85 mm, reaching upon 
apex of middle coxae. Pronotum, Length. 40 .mm, width at base. 95 mm. 
Dorsal surface rather thickly clothed with recumbent, moderately Long, 
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simple pale pubescence, and intermixed with shorter, more closely ap-
pressed, silvery, sericeous pubescence. Color above uniformly Light 
green , with scutellum, mesoscutum and head paler. Membrane clear, 
spotted and marked with fuscous reticulations. Ventral surface paler, 
Legs pallid, hind femora with a few minute fuscous points on apical half; 
tibia pallid, fuscous spines with black spots at base, Larger and more 
prominent on basal half. Genital segment with the generic tubercle on 
Left side above 'Left clasper; structure of the claspers distinctive of the 
species {Fig. 5). 
Female. Length 2. 6 mm, width 1. 0 mm. Head: width. 59 mm, ver-
tex. 27 mm. Antennae; segment I, Length .15 mm; II, . 70 mm, more 
slender than segment I; III, . 36 mm; IV, . 20 mm. Pronotum, Length 
. 37 mm, width at base . 95 mm. Slightly more robust than the male but 
pubescence and coloration very similar. 
Holotype: cf May 4, 1926, alt. 2700 ft., Santa Catalina Mts., Arizona 
{Andrew A. Nichol); author's collection. ALLotype: ~. same data as the 
type. Para types: 3cfcf 6~~, collected with the types by Mr. Nichol on 
Prosopis velutina where the species was breeding. ARIZONA: 3dd July 
22, 191 7, Tucson {H. H. Knight). 2cfd July 22, ld July 25, alt. 2400 ft., 
Tucson (R.B. Streets), taken at Light. 2cfcf 1 ~ July 5, d July 12, Tucson 
{A.A. Nichol), taken at Light. le! l~ July 18, 1917, Gowdy Creek Canyon, 
Bonita (H. H. Knight). ld l~ May 12, 1929, Tucson (E. D. Ball). 3dd 
July 20, 191 7, Texas Pass (H. H. Knight), at Light. 
Phymatopsallus acaciae new species 
Allied to nicholi, color and pubescence very similar, but size smaller 
and rostrum Longer; distinguished by structure of male genital segment 
and form of claspers (Fig. 6). 
Male. Lengt~ 2. 0 mm, width . 88 mm. Head: width • 54 mm, vertex 
. 20 mm. Antennae: segment I, Length • 14 mm; II, • 58 mm, cylindrical, 
equal in thickness to segment I, yellowish, clothed with very fine, short 
pubescence. Rostrum, Length • 81 mm, reaching slightly beyond apex of 
hind coxae. Pronotum, Length . 32 mm, width at base . 78 mm. Dorsal 
surface clothed with recumbent, simple pale pubescence and intermixed 
with Lesser amounts of more a ppr es sed, sericeous silvery pubescence. 
Color uniformly Light green, becoming yellowish in old specimens, or 
those not dried out soon after collecting. Membrane of heme Lytra whit-
ish, strongly marked with fuscous spots and reticulations as in other 
members of the genus. Ventral surface pale to yellowish. Legs pale, 
hind femora with several minute fuscous points on apical half; tibiae pal-
lid, spines pale but with fuscous spots at base, becoming obsolete on 
apical ha Lf. Genital segment with generic tubercle; form of claspers 
distinctive of the species (Fig. 6). 
Female. Length 2. 0 mm, width • 88 mm. Head: width. 54 mm, ver-
tex • 27 mm. Antennae: segment I, Length .14 mm; II; • 54 mm, more 
slender than segment I. Rostrum, Length. 85 mm, reaching beyond apex 
of hind coxae. Pronotum, Length • 32 mm, width at base. 78 mm. Color 
and pubescence similar to the male. 
Holotype: cf July 14, 1917, Steins, New Mexico (H.H. Knight); author's 
collection. Allotype: ~. same data as the type. Paratypes: 2dcf 2~~. 
taken with the types on Acacia ~which appears to be the host plant •. 
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ARIZONA: 6dd 2<i?<i? July 7, 1924, Tucson (A.A. Nichol), taken on Acacia 
~where the species was breeding. d May 24, <j? May 31, 1924, 
Tucson (A.A. Nichol). d July 15, 2dr:f Aug.5, 7 <i?<i? Aug. 16, l e! l<i?Sept.25, 
1924, Santa Catalina Mts. {A.A. Nichol). 
Phymatopsallus chiricahuae new species 
About the size and color of nicholi, but the fuscous reticulations on 
the membrane stronger and more distinct; simple pubescent hairs on 
the dorsum Longer and more erect. 
Male. Length 2. 9 mm, width 1.1 mm. Head: width • 56 mm, vertex 
. 24 mm. Antennae: segment I, Length .17 mm; II, • 68 mm, cylindrical, 
just equal in thickness to segment I, thickly clothed with recumbent, fine 
short pubescence. Rostrum, Length . 78 mm, reaching upon apex of hind 
coxae. Pronotum, Length • 41 mm, width at base . 78 mm. Dorsal sur-
face clothed with rather Long semierect to erect, fine pale hairs, seri-
ceous hairs rather closely appressed. Color uniformly Light green, 
more yellowish on Legs and ventral surface. Membrane rather strongly 
marked with fuscous reticulations and spots; in places white or clear 
spots stand out in the dark fuscous areas. Genital segment with tubercle 
and claspers distinctive of the species (Fig. 14). 
Having only a single male of this species, it was necessary to remove 
the abdomen and dissect out the claspers to make accurate illustrations; 
thus the type specimen is badly damaged. Essential structures are im-
bedded in water-solvent glue on an extra Bristol board point, mounted on 
the pin above the Labels. 
Holotype: d June 20, 1928, alt. 6200 ft., Chiricahua Mts., Arizona 
(Andrew A. Nichol); author's collection. 
PhymatopsaLLus patagoniae new species 
Allied to nicholi but perhaps more closely related to rinconae in form 
of genital claspers (Fig. I); color Light blue-green including the head and 
veins in the membrane. 
Male. Length 3.0 mm, width 1.1 mm. Head: width .64 mm, vertex 
• 24 mm. Antennae: segment I, Length .15 mm; II, . 80 mm, cylindrical, 
yellowish, thickly clothed with shor,t recumbent dusky pubescence; III, 
missing. Rostrum, Length • 81 mm, just reaching upon middle coxae. 
Pronotum, Length .41 mm, width at base. 95 mm. Dorsal surface clothed 
with recumbent, simple pale pubescence, intermixed with more ap-
pressed, silvery sericeous pubescence. Color pale blue-green, includ-
ind the head and veins of wing membrane. Ventral surface pale greenish. 
Legs pale, femora without dots; tibiae pale, spines with blackis.h spot at 
base. Genital segment with generic tubercle; clasper s distinctive (Fig. L). 
Holotype: d June 12, 1928, alt. 4000 ft., Patagonia, Arizona {A.A. 
Nichol); author's collection. Paratype: cf, collected with the type. 
Phymatopsallus rinconae new species 
Size and color suggestive of nicholi, but simple hairs of pubescence 
Longer on margins of pronotum and base of hemelytra; distinguished by 
structure of male genital claspers (Fig. 4). 
Male. Length 2. 8 mm, width I. I mm. tread: width • 64 mm, vertex 
• 24 mm. Antennae: segment I, Length .1 7 mm; II, • 80 mm, cylindrical, 
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thickness nearly equal to segment I, clothed with very short, recumbent, 
dusky pubescence; Ill, . 40 mm; IV, . 20 mm. Rostrum, Length . 78 mm, 
reaching upon apex of middle coxae. Pronotum, Length . 3 7 mm, width 
at base • 95 mm; basal margin arcuate, concave at middle. Dorsal sur-
face clothed with recumbent and erect simple hairs, Longer and more 
erect on margins of pronotum and basal half of hemelytra; simple pubes-
cence intermixed with more appressed, sericeous silvery pubescence. 
Color pale b Lue-green, heme lytra subtrans Lucent, head more yellowish. 
Membrane clear with a whitish tint, apica l half with distinct fuscous 
spots and reticulations. Ventral surface pale, tinted green, Legs more 
yellowish. Hind femora with a few minute, indistinct setigerous fuscous 
dots; tibial spines pale, but with a distinct fuscous dot at base of each, 
paler on apical half. Geni ta l segment with generic tubercle; structur~ 
of claspers distinctive (Fig . 4). 
Female. Length 2.5 mm, width 1.1 mm. Head: width.58 mm, ver-
tex . 27 mm. Antennae: segment I, Length .14 mm; II, . 64 mm, cylin-
drical, more s Lender than segment I. Rostrum reaching upon apex of 
middle coxae. Pronotum, Length . 36 mm, width at base • 88 mm. Very 
similar to the male in color and pubescence; hind femora with several 
minute, setigerous dots on apical half. 
Holotype: cf May 27, 1928, alt. 3300 ft., Rincon Mts., Arizona (A.A. 
Nichol); author's collection. ALLotype: ~. taken with the type. Para-
~: 4cfcf 1 ~. collected with the types. 
Phymatopsallus viridescens new species 
Allied to nicholi which it re semb Les in color and pubescence, but dis-
tinguished by the Longer second antennal segment which in Length equals 
basal width of pronotum; male claspers distinctive (Fig. 3}. 
Male. Length 2. 6 mm, width . 98 mm. Head: width • 61 mm, vertex 
. 20 mm. Antennae: segment I, length .17 mm; II, . 88 mm, cylindrical, 
thickness equal to segment I, clothed with very fine short pubescence; 
III, . 37 mm; IV, • 24 mm. Pronotum, Length • 37 mm, width at base • 86 
mm. Dorsal surface clothed with recumbent, simple pubescence, and 
intermixed with more appressed, silvery sericeous pubescence. Color 
pa le green, heme lytra sub trans lucent; membrane pale, spotted and 
marked with pale fuscous, veins green. Ventral surface pale and tinted 
green. Legs pale, femora without dots; tibiae pale, spines dusky, each 
with black spot at base, nearly obsolete on apical half. Genital segment 
with the generic tubercle; structure of claspers distinctive (Fig. 3}. 
Holotype: cf April 1, 1936, Death Valley, California (E. L. Paddock); 
author's collection. 
Phymatopsallus tuberculatus (Van Duzee) 
1923 Psallus tuberculatus Van Duzee, Proc. Cal. Acad. Sci. (ser. 4) 
12:161. 
Years ago I received a ma le para type from Mr. Van Duzee; cf May 16, 
1921, San Nicholas Bay, Baja California. This was described as a 
Psallus, but we find the wing membrane is spotted and marked with fus-
cous reticulations, also with tuberc Le on the genital segment, which 
places it in Phymatopsallus. A redescription of critical characters fol-
lows: 
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Ma le. Length 2. 6 mm, width 1 . 0 mm. Head: width . 64 mm, vertex 
. 20 mm. Antennae: segment I, length .14 mm; II, . 72 mm, cylindrical, 
equal in thickness to segment I. Rostrum, length . 72 mm, reaching to 
apex of middle coxae. Pronotum, length . 37 mm, width at base • 88 mm. 
Membrane pale, thickly and closely marked with spots and reticulations 
of fusco-brownish. Dorsum clothed with simple pubescence, intermixed 
with more appressed, silvery sericeous pubescence. Legs yellowish but 
with brownish tint; tibia · pale, spines brownish, with brown spot at base 
of each. Genital segment with generic tubercle; claspers distinctive 
(Fig. 2). Figure drawn without dissection, but it shows the thumb struc-
ture pointing at a 45 ° angle. 
Phymatopsallus cuneopunctatus new species 
Re lated to fuscipunctatus but size smaller; hemelytra pallid; sub-
trans lucent, having fuscous dots only on cuneus. 
Female. Length 2. 7 mm, width 1.15 mm. Head: width • 61 mm, 
vertex . 30 mm. Antennae: segment I, length . 16 mm; II, • 78 mm, ye l-
lowish, slightly more slender on basal half; III, .10 mm; IV, .27 mm. 
Rostrum, length • 92 mm, reaching upon base of hind coxae. Pronotum, 
length . 38 mm, width at base . 95 mm. Dorsal surface clothed with 
recumbent, simple yellowish pubescence, and intermixed with more 
appressed, silvery sericeous pubescence. Color pallid with a tint of 
yellowish, hemelytra sub trans lucent, with fuscous spots only on cuneus. 
Membrane milky white, marked with fuscous dots and spots, but not 
crowded closely. Ventral surface pallid. Legs pale, apical half of hind 
femora with two larger dots above and three on ventral margin, also a 
few minute dots near apices; tibiae pallid, spines brownish and with 
black spot at base of each. 
Holotype: ~July 5, 1928, Tucson, Arizona (A. A. Nichol); author's 
collection. 
Phymatopsa llus texanus new species 
Allied to pantherinus (Van D.) but differs in the shorter antennae; 
length of second antennal segment just equal to width of head; male 
claspers distinctive of the species (Fig. 9). 
Male. Length 2. 5 mm, width 1.1 mm. Head: width . 61 mm, vertex 
. 26 mm. Antennae: segment I, length .16 mm; II, . 61 mm, cylindrical, 
slightly more slender than segment I, yellowish; III, • 36 mm; IV, . 27 
mm. Rostrum reaching upon posterior trochanters. Pronotum, length 
• 37 mm, width at base • 88 mm. Dorsal surface clothed with recumbent 
to sub erect, simple yellowish hairs, and intermixed with more appressed, 
silvery sericeous pubescence. Color pallid, tinted yellowish on head 
and pronotum, scutellum and hemelytra dotted with numerous setigerous 
fuscous dots. Membrane pa le milky white, thickly marked with brownish 
spots and reticulations, veins whitish. Ventral surface pale. Legs pale 
yellowish, hind femora with several tiny fuscous dots; tibiae pale, spines 
brownish, a fuscous dot at base of each. Genital segment distinctive, 
with generic tubercle well developed; claspers distinctive, basal prong 
of Left clasper with two unequal spines on apex (Fig. 9). 
Female. Length 2. 6 mm, width 1.12 mm. Head: width • 61 mm, 
vertex • 28 mm. Antennae: segment I, length . 1 7 mm; II, . 61 mm, 
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cylindrical, more slender than segment I, yellowish; III, • 37 mm ; IV, .27 
mm. Rostrum, Length 1. 02 mm, reaching upon poste.rior trochanters. 
More robust than the male but very similar in color and pubescence. 
Holotype: cl July 1, 1917, Helotes, Texas (H. H. Knight) ; author's 
collection. Allotype: same data as the type. Paratypes: lei 9 ~ ~. col-
lected with the types. 
Phymatopsallus fuscipunctatus new species 
Allied to~ but form more elongate, Length of second antennal 
segment greatly exceeding width of head; male claspers distinctive, basal 
prong of Left clasper ending in two subequal spines (Fig. 12). 
Male. Length 3. 0 mm, width 1. 2 mm. Head: width . 61 mm, vertex 
. 26 mm. Antennae: segment I, Length .17 mm; II, • 85 mm, cylindrical, 
slightly more slender than segment I, yellowish, minutely pubescent; 
III, broken. Rostrum reaching upon apex of hind coxae. Pronotum, 
Length . 40 mm, width at base . 92 mm. Dorsal surface clothed with re-
cumbent and suberect simple pubescence, intermixed with more ap -
pressed silvery sericeous pubescence. Color pale greenish-yellow, 
heme Lytra thickly dotted with setigerous fuscous dots. Membrane pale 
or clear, marked with fuscous dots and reticulations, veins whitish. 
Ventral surface pa Le. Legs pallid, hind femora with several fuscous 
dots; tibiae pallid, spines blackish, each with a fuscous spot at base. 
Genital segment distinctive; generic tubercle prominent, rather sharp at 
the apex; claspers distinctive (Fig. 12). 
Female. Length 2. 9 mm, width 1. 2 mm. Head: width. 64 mm, ver-
tex • 30 mm. Antennae: segment I, length . 20 mm; II, . 88 mm, slightly 
more s Lender than segment I. Rostrum reaching to posterior trochant-
ers. Pronotum, Length . 28 mm, width at base . 95 mm. More robust 
than the male but very similar in color and pubescence. 
Holotype: cl July 24, 1933, Y Mountain, Utah County, Utah (C. Lynn 
Hayward); author's collection. Allotype: ~July 27, 1926, Riddle, Idaho 
(R.W. Haegele), on Atriplex ~· Paratypes: 2dd, taken with the types. 
Phymatopsallus huachucae new species 
Runs in the key near croceguttatus but may be distinguished by the 
smaller size, the numerous small, orange colored setigerous dots; male 
genital claspers distinctive, basal prong of Left clasper ending in two 
short spines. 
Male. Length 2. 7 mm, width 1.1 mm. Head: width • 64 mm, vertex 
• 27 mm. Antennae: segment I, Length .17 mm; II, • 78 mm, yellowish; 
Ill, • 37 mm; IV, • 24 mm; pale yellowish. Rostrum, Length • 92 mm, 
reaching to apex of hind coxae, yellowish. Pronotum, Length . 38 mm, 
width at base • 88 mm. Dorsal surface pallid, rather evenly and thickly 
marked with small setigerous, orange colored dots; clothed with recum-
bent, yellowish to golden, simple pubescence. Membrane and veins pal-
lid to whitish, marked with numerous small and several Larger fuscous 
spots and reticulations. Ventral surface yellowish; Legs pale yellowish, 
hind femora with a few tiny fuscous dots on anterior aspect; tibiae pallid, 
spines and dots at base dark brown to fuscous. Genital segment with 
generic tubercle; claspers distinctive, basal prong of Left c Lasper ending 
in two short spines, rather similar to fuscipunctatus. 
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Female. Length • 28 mm, width 1. 2 mm. H 1: d: width • 62 mm, ver-
tex . 28 mm. Antennae: segment I, length .17 ··,lm; II, . 71 mm, cylin-
drical; III, .34 mm; IV, .24 mm. Rostrum reaching to apex of hindcoxae. 
Pronotum, Length • 37 mm, width at base . 95 mm. Slightly more robust 
than the male but very similar in color and pubescence. 
Holotype: cf June 14, 1928, alt. 6000 ft., Huachuca Mts., Arizona 
(A. A. Nichol); author's collec.tion. Allotype: ~. taken with the type. 
Paratype: cf, taken with the types. 
Phymatopsallus Longirostris new species 
Allied to huachucae but differs in the Longer rostrum which reaches to 
middle of posterior trochanters. 
Male. Length 2. 9 mm, width 1. 2 mm. Head: width • 62 mm, vertex 
. 27 mm. Antennae: segment I, Length .1 7 mm; II, . 78 mm, cylindrical, 
thickness equal to segment I; III, . 37 mm; IV, . 27 mm; pale yellowish. 
Rostrum, Length • 98 mm, reaching to middle of posterior trochanters, 
yellowish. Pronotum, Length • 40 mm, width at base • 98 mm. Dorsal 
surface pallid, rather evenly and thickly marked with setigerous, dusky 
orange dots; clothed with recumbent, simple ye Llowish pubescence. 
Membrane and veins pale, marked with numerous small to Large, fuscous 
spots and reticulations. Ventral surface pale to yellowish; Legs pale, 
apical half of femora with several .small fuscous dots; tibiae pallid; hind 
tibiae with brownish to fuscous spines and spots. Genital segment with 
generic tubercle; claspers distinctive, basal prong ending in a rather 
b Lunt point without spines. 
Female. Length 2. 96 mm, width 1. 23 mm. Head: width • 61 mm, 
vertex . 27 mm. Antennae: segment I, length . 1 7 mm; II, • 75 mm, 
slightly more slender than I, pallid to yellowish; III, .41 mm; IV, .30 
mm. Rostrum reaching to middle of posterior trochanters, yellowish. 
Pronotum, Length ; 39 mm, width at base • 96 mm. Very similar to the 
ma le in coloration and pubescence. 
Holotype: cf June 20, 1928, alt. 6200 ft., Chiricahua Mts., Arizona 
{A.A. Nichol); author's collection. Allotype: ~. same data as the type. 
ParatyPes: lcf l~, taken with the types. 
Phymatopsallus rubropunctatus new species 
Allied to texanus in structure of male claspers (Fig. 10), but distin-
guished by the Long rostrum and in having conspicuous reddish dots on 
the dorsal surface. 
Male. Length 2. 3 mm, width 1.1 mm. Head: width • 58 mm, vertex 
• 27 mm. Antennae: segment I, Length .14 mm; II, • 68 mm, nearly cy-
lindrical but slightly more slender on basal half, yellowish; III, missing. 
Rostrum, length ~ 83 mm, reaching to middle of abdomen. Pronotum, 
Length. 34 mm, width at base. 87 mm. Dorsal surface clothed with simple 
pale pubescence and intermixed with more appressed, silvery sericeous 
pubescence. Color pallid, hemelytra, pronotum and scutellum, closely 
dotted with rather Large red dots . Membrane clear, apical half marked 
with small and a few Larger fuscous spots; veins white. Ventral surface 
pale to reddish. Legs pale, hind femora with a few fuscous dots near 
apex; tibiae pallid, spines and spots at base dark brown. Genital segment 
distinctive, with generic tubercle above base of Left clasper; claspers 
distinctive of the species {Fig. 10). 
NEW NORTH AMERICAN PHYLINAE 137 
Female. Length 2. 4 mm, width 1. 15 mm. Head: width • 58 mm, 
vertex . 27 mm. Antennae: segment I, Length .13 mm; II, . 61 mm, more 
slender than segment I, pallid; III, missing. Rostrum, Length • 95 mm, 
reaching to base of ovipositor. Pronotum, Length • 34 mm, width at base 
. 85 mm. More robust than the male but very similar in color and pubes-
cence. 
Holotype: cf August 3, 1929, Payson, Arizona {E.D. Ball); author's 
collection. Allotype: ~. same data as the type. 
Phymatopsallus fulvipunctatus new species 
Allied to texanus, and similar in having Length of second antennal 
segment just equal to width of head; differs in that basal prong of Left 
clasper forms a single sharp point on apex {Fig. 11). 
Male. Length 2. 7 mm, width 1. 2 mm. Head: width . 64 mm, vertex 
. 27 mm. Antennae: segment I, Length .14 mm; II, . 64 mm, cylindrical, 
slightly more slender than segment I, yellowish; III, • 34 mm. Rostrum, 
Length . 88 mm, reaching beyond hind coxae. Pronotum, length . 3 7 mm, 
width at base • 95 mm. Dorsal surface clothed with recumbent and sub-
erect, ye Llowish pubescent hairs, and sparse Ly intermixed with sericeous 
silvery pubescence. Color pallid, having numerous fulvous, setigerous 
dots on hemelytra and scutellum, also a few on disk of pronotum . Mem-
brane with numerous small fuscous dots on apical half, a Larger spot 
each side beyond apex of cuneus, veins pallid. Ventral surface pale 
greenish, genital segment more yellowish. Legs pale yellowish, femora 
with several obscure fuscous dots; tibiae pallid, spines and spot at base 
blackish. Genital segment distinctive, with prominent generic tubercle; 
claspers distinctive of the species {Fig. 11). 
Holotype: cf June 12, 1928, alt. 4000 ft., Patagonia, Arizona {A.A. 
Nichol); author's collection. Paratypes: 6cfcf 5~~. same data as the type. 
Phymatopsallus croceguttatus new species 
Allied to croceus {Van D.) which it resembles in color, but the spots 
are fulvous instead of orange; distinguished by shorter antennal segments, 
Length of segment II {~). much Less than width of pronotum at base. 
Female. Length 3. 2 mm, width 1. 4 mm. Head: width • 68 mm, ver-
tex . 30 mm. Antennae: segment I, Length • 20 mm; II, . 85 mm, thick-
ness Less than segment I, basal half more slender, pale yellowish; III, 
• 38 mm, dusky yellow. Pronotum, Length . 46 mm, width at base 1. 05 
mm. Dorsal surface clothed with recumbent, simple pale pubescence. 
and intermixed with silvery, sericeous pubescence. Color pallid, heme-
lytra subtranslucent, clavus and corium with numerous fulvous spots, 
fewer on pronotum, obsolete on scutellum. Membrane with numerous 
small fuscous dots, a Larger fuscous spot near margin just behind apex of 
cuneus. Ventral surface and Legs pallid, a few minute setigerous fuscous 
c!ots on apical area of femora; tibial spines and dot at base, dark brown. 
Holotype: ~July 20, 1917, Texas Pass, Arizona (H. H. Knight); au-
thor's collection. 
Phymatopsallus croceus (Van Duzee) 
1918 Psallus croceus Van Duzee, Proc. Cal. A cad. Sci. (ser. 4) 8:302. 
The figure of the male claspers (Fig. 7) and descriptive note;- are 
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drawn from paratypes, cf~ May 19, Palm Springs, California (E. P. Van 
Duzee) received in exchange back in 1931. 
Ma Le. Length 3. 0 mm, width 1 • 2 mm. Head: width • 6 8 mm, vertex 
. 24 mm. Antennae: segment I, Length • 1 7 mm; II, • 98 mm, cylindrical, 
equal in thickness to segment I. Rostrum Length • 98 mm, reaching upon 
hind coxae . Genital segment with prominent tubercle on Left side; clasp-
ers very distinctive of the species (Fig. 7). Wing membrane with fuscous 
dots and spots. 
Phymatopsallus pantherinus (Van Duzee) 
191 7 PsaLLus pantherinus Van Duzee, Proc. Cal. Acad. Sci. (ser. 4) 
7:279. 
The figure of the male claspers (Fig. 8) and descriptive notes are 
drawn from paratypes: cf Aug. 2, 1916, Hoberg's Resort, Lake County; 
~Aug. 3, 1916, Cloverdale, Sonoma County, California (E.P. Van Duzee). 
~· Length 3. 2 mm. Head: width • 54 mm, vertex. 29 mm. An-
tennae: segment II, Length . 82 mm. Rostrum reaching upon hind coxae. 
Pronotum, Length . 37 mm, width at base • 92 mm. Membrane spotted 
and marked with fuscous reticulations. Genital segment with generic 
tubercle on Left side; claspers very distinctive (Fig. 8). 
Chlamydatus pallidicornis new species 
Allied to associatus (Uhler) and having front and rriiddle femora pallid 
to yeLL~wish; distinguished by having pallid antennae and brownish black 
pubescence on dorsal surface and body. 
Male. Length 2. 5 mm, width 1. 2 mm. Head: width • 72 mm, vertex 
. 36 mm. Antennae: segment I, Length. 1 7 mm; fuscous, apical half pale; 
II, • 60 mm, pallid or whitish, fuscous on base, cylindrical, slightly more 
slender at base; Ill, .40 mm, pallid; IV, . 30 mm, dusky. Rostrum, 
length 1. 1 mm, reaching upon apex of hind coxae, yellowish, first seg-
ment and apex blackish. Pronotum, Length. 44 mm, width at base • 88 mm. 
Body color uniformly brownish black, head polished; clothed with short, 
recumbent, partially appressed, brownish black pubescence. Legs pale 
to white, hind femora black, apex yellowish; tibiae pale yellowish, spines 
black but without black s,;pot at base. Membrane and veins fuscous to 
black. 
Female. Length 2. 5 mm, width 1. 26 mm. Head: width • 75 mm, 
vertex • 36 mm. Antennae: segment I, Length . 18 mm, pallid, fuscous 
on base; II, .54 mm, pallid, dusky on base and apex; segments ill and IV, 
pale to dusky. Rostrum reaching upon posterior trochanters. Pronotum, 
Length • 44 mm, width at base . 95 mm. More robust than the male but 
very similar in color and pubescence. 
Holotype: cf August 14, 1927, Shoshone National Forest, alt. near 
6000 ft., Wyoming (H. H. Knight); author 1 s collection. Allotype: ~. taken 
with the type. Paratypes: 3cfcf 5~~. taken with the types. IDAHO: cf June 
21, 1926, Genesee;~ July 11, 1936, Moscow (T.A. Brindley). cf July 9, 
1936, alt. 5000 ft., Henry's Lake (R. E. Miller}. ~ August 15, 1926, 
Parma (Gordon Haug). COLORADO: 6cfcf~~ July 16; 32cfcf~~ July 15, 1964, 
Steamboat Springs (H. H. Knight}, taken on Potentilla plattensis Nutt., 
which appears to be the host ·plant. 
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Chlamydatus arcuatus new species 
Allied to pulicarius (Fallen) but differs in having embolar margins 
strongly arcuate, pubescence shorter and more appressed, blackish in 
color; femora black, only the apex yellowish, devoid of spots. 
Male. Length 2. 3 mm, width 1. 3 mm. Head: width • 76 mm, vertex 
. 40 mm. Antennae: segment I, Length • 20 mm, yellowish, base fuscous; 
II, . 61 mm, fuscous, apical half yellowish; III, .44 mm; IV, . 34 mm. 
Rostrum, Length 1. 0 mm, reaching upon posterior trochanters, basal 
segment black. Pronotum, Length . 44 mm, width at base • 88 mm. Body 
form ovate, embolar margins strongly arcuate. Dorsal surface and body 
beneath uniformly black, head and venter polished; clothed with short, 
appressed, simple brownish black pubescence. Cuneus Large, membrane 
short, uniformly fuscous. Legs b Lack, tibiae and apices of femora pallid 
to yellowish; tibial spines black, hind pair with fuscous spots on basal 
half. 
Female. 
tex .44 mm. 
Length .2. 6 mm, width 1.4 mrh. Head: width . 80 mm; ver-
Antennae: segment I, Length • 20 mm, yellowish, fuscous 
on base; II, . 58 mm, pale yellowish, pale fuscous on base; III, .45 mm, 
dusky; IV, . 34 mm, du sky. Ro strum, Length 1. 1 mm, reaching upon 
posterior trochanters. Pronotum, Length. 4 7 mm, width at base . 95 mm. 
More robust than the male, embolar margins strongly arcuate, but color 
and pubescence very similar. 
Holotype; (f August 12, 1925, Wolf Creek Pass, Colorado (H. H. 
Knight); author's collection. ALLotype: ~. same data as the type. Para-
~: ld 1 ~. collected with the types. ARIZONA: 2dd 3~~. August 1, 
1941, Greer (Loyd L. Stitt). COLORADO: ~Aug. l, 1900, Lizzard Head 
(E. D. Ball). ld 3~~. Aug. 20-25, 1924, Pingree Park (C. J. Drake). 
IDAHO: ~July 11, 1926, Big Meadows (R. W. Hagele). ALBERTA, CAN-
ADA: 2~~ July 31, 1921, Nordegg (J. McDunnough). 
Chlamydatus fulvipes new species 
Allied to pulcarius (Fallen), but form more elongate; distinguished by 
the Longer rostrum which extends well beyond posterior trochanters, or 
upon fourth ventral segment. 
Male, Length 3. 01 mm, width 1. 1 mm. Head: width • 71 mm, ver-
tex --:3'7 mm. Antennae: segment I, Length . 20 mm, black; II, . 71 mm, 
cylindrical, black, apex pale fuscous; III, . 51 mm, pale fuscous; IV, . 34 
mm, fuscous. Rostrum, Length 1. 3 mm, reaching beyond hind coxae, or 
upon fourth ventral segment, fulvous, darker on base and apex. Prono-
tum, Length .47 mm, width at base . 92 mm. Body and dorasl surface 
black, head polished; clothed with recumbent, simple, golden brown 
pubescence. Membrane and veins rather uniformly pale fuscous. Legs 
fulvous, basal half of coxae more fuscous; hind femora may be obscured 
with fuscous; tibiae pale fulvous, spines black, with a fuscous or black 
spot at base of each, hind pair with stronger spots. 
Female. Length 2. 6 mm, width 1. 2 mm. Head: width • 68 mm, ver-
tex . 36 mm. Antennae: segment I, Length . 20 mm, black, apex pale; 
II, • 68 mm, black, apical half fulvous; III, .47 mm, dusky; IV, • 27 mm, 
dusky. Rostrum, Length 1. 26 mm, reaching upon fourth ventral segment, 
fulvous, base and apex blackish. Pronotum, length. 44 mm, width at base 
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1. 15 mm. Embolar margins moderately arcuate. Legs clear fulvous, 
basal half of coxae fuscous; tibial spines black, but basal spots much 
reduced. 
Holotype: <:!August 10, 1922, Cramer, Minnesota (H. H. Knight); au-
thor's collection. Allotype: ~. same data as the type. Paratypes: l<:!, 
taken with the types. NEW YORK: l<:! 1 ~. August 22, 1916, Whiteface 
Mountain (H. H. Knight). 
Chlamydatus montanus new species 
Allied to fulvipes but distinguished by the shorter rostrum, silvery 
pubescence, and black hind femora. 
Fema ~e. Length 2. 5 mm, width 1. 0 mm. Head: width . 68 mm, ver-
tex, .37 mm. Antennae: segment I, length .15 mm, black; II, broken. 
Rostrum, length 1. 02 mm, reaching only to apex of hind coxae, orange-
red, first and fourth segments blackish. Pronotum, length. 37 mm, width 
at base • 85 mm. Body and dorsal surface black, head polished; clothed 
with recumbent, simple, silvery pubescence. Membrane pale fuscous, 
veins darker. Legs orange-red, hind femora except apex, black; tibiae 
fulvous, hind pair with fuscous over reddish, spines black but without 
spots at base. 
Holotype: ff August L, 1920, Missoula, Montana {A.A. Nichol); author's 
collection. This was the first year of collecting insects for Andrew 
Nichol, and done while convalescing from serious lung damage caused by 
poison gas on the field of battle in France. He was a member of the 5th 
Marines and survived the battle at Bellou Wood. He lived to make valu-
able contributions on animal and plant ecology in Arizona. Andrew A. 
Nichol died March 1, 1961, in Ca Lifornia. His last employment was with 
the Stanford Research Institute at Menlo Park. 
Chlamydatus manzanitae new species 
Distinguished from other species of the genus by the pallid antennae, 
small size, and uniformly deep brown color. 
Male. Length 2. 0 mm, width 1. 0 mm. Head: width . 66 mm, vertex 
• 30 mm. Antennae: segment I, Length .13 mm, pallid; II, • 51 mm, sub-
cylindrical, more slender near base, tapering to thicker on apex where 
it equals thickness of segment I, pallid, dusky on apex; III, . 27 mm, 
dusky yellow; IV, .17 mm, dusky. Rostrum, Length. 92 mm, reaching 
upon posterio'r trochanters, yellowish, base and apex fuscous. Prono-
tum, Length • 37 mm, width at base . 80 mm. Dorsal surface and body of 
a uniformly deep brown color, moderately shining; clothed with rather 
short, simple, recumbent brown pubescence. Membrane pale fuscous 
brown, veins slightly darker. Legs brown, tibiae, tarsi, and apices of 
femora pale yellowish; tibial spines dark brown, but without spots at 
base. 
Female. ~ength ' 2.0 mm, width 1.12 mm. Head: width .65 mm, 
vertex • 30 mm. Antennae: segment I, Length .14 mm, pallid; II, • 51 
mm, pallid, apex dusky; III, • 27 mm; IV, .17 mm. Rostrum, reaching 
upon posterior trochanters, yellowish, base and apex fuscous. Prono-
tum, length • 37 mm, width at base • 85 mm. Slightly more robust than 
the male, but very similar in color and pubescence. 
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Holotype: d' July 20, 1928, Oakland Recreation Camp, Tuolumne 
County, California {R. L. Usinger), taken on Manzanita. Allotype: ~, 
taken with the type. Paratypes: ld' l~, taken with the types. ~June 20, 
1926, Fresno, California {C.J. Drake). 
Chlamydatus brevicornis new species 
About the size and color of pallidicornis but differs in the silvery 
pubescence; Length of second antennal segment not equal to width of ver-
tex p Lus dor sa L width of an eye. 
Female. Length 2. 3 mm, width 1.1 mm. Head: width . 71 mm, ver-
tex . 37 mm; basal margin of vertex slightly elevated, an impressed 
curved Line just in front. Antennae: segment I, Length .17 mm, black, 
apex white; II, • 4 7 mm, pallid, infuscated at base, more slender on bas~L 
half; III, • 34 mm, dusky; IV, . 24 mm, pale fuscous. Rostrum, Length 
• 88 mm, just attaining apex of hind coxae, pale yellowish. Pronotum, 
Length • 41 mm, width at base. 82 mm. Body and dorsal surface uniformly 
black, slightly shining; membrane and veins pale fuscous. Dorsal sur-
face clothed with recumbent, simple to slightly sericeous, silvery and 
golden tinted pubescence. Legs brownish b Lack, tibiae, tarsi, and nar-
row apex of femora pale; tibial spines black, fuscous spots at base of 
spines on basal half of posterior tibiae. 
Holotype: ~August 14, 1927, Shoshone National Forest, alt. near 
6000 ft., Wyoming (H. H. Knight); author's collection. 
Chlamydatus schuhi new species 
Resembles obliquus {Uhler) in color pattern but distinguished by the 
shorter antennal segments; Length of segment II much Less than width of 
vertex plus dorsal width of an eye. 
Female. Length 2. 0 mm, width 1. 05 mm. Head: width • 64 mm, 
vertex .34 mm; black, shining. Antennae: segment I, Length .14 mm, 
yellowish, basal half blackish; II, .42 mm, cylindrical, thickness just 
equal to segment I, yellowish; III, broken. Rostrum, length • 81 mm, 
just attaining apex of hind coxae, fulvous, base and apex blackish. Pro-
notum, length . 3 7 mm, width at base . 7 8 mm; pa Le to ye L Lowish, ca Lli 
and anterior margin, black. Mesoscutum and scutellum black. Heme-
Lytra pallid to fulvous, corium except margins, fuscous to black, mem-
brane fuscous. Dorsal surface clothed with recumbent, simple pale 
pubescence. Ventral surface black. Legs fulvous to orange colored, 
hind femora except apex, fuscous to black; tibial spines black, without 
spots at base. 
Holotype: If June 25, 1939, Redmond (2 miles east), Oregon {Gray and 
Shuh) ; author's collection. Paratypes: 2~~, taken with the type. 
Chlamydatus pullus {Reuter) 
1871 Agalliastes pullus Reuter, Not. Sa Llsk. Faun. Flora Fenn. FOrh. 
XI: 224. 
This species is known from all of Europe, parts of Asia and North 
Africa. We now recognize it from northern parts of North America. 
Records: d'd":f.~ July 23, 1936, Churchill, Manitoba {H. E. McClure). 
d'd":f.~ Aug. 2-9, 1937, Churchill, Manitoba {D. C. Denning). d'~ July 31, 
Nordegg, Alberta (J. McDunnough). d'~ July 4, 1925, Ban££, Alberta 
(Owen Bryant). 
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PLagiognathus shoshonea new species 
Color aspect very similar to Hoplomachus moerens (Reuter) but 
differs in having pale, simple, recumbent pubescence only. Length of 
second antennal segment greater than basal width of pronotum in the 
male, and just about equal in the female. 
Male. Length 4. 9 mm, width 1. 9 mm. Head: width • 88 mm, vertex 
. 42 mm; black, base of vertex pallid. Antennae: segment I, Length . 37 
mm; II, 1. 53 mm, cylindrical, black, with fine short pubescence; III, 
.85 mm; IV, .35 mm; black. Rostrum, length 2.07 mm, reaching to 
middle of hind trochanters, brownish black. Pronotum, length . 78 mm, 
width at base l. 46 mm; pallid, ca.Lli, basal angles broadly, and propleura 
except ventral angle, black. Heme lytra and scute llum b Lack, c lavus 
except edges, outer one-third of corium, paracuneus, inner basal half of 
cuneus, pallid or white. Clothed with pallid to yellowish, recumbent to 
suberect, simple pubescence. Ventral surface chiefly black. Legs pal-
lid to dusky, basal half of coxae and the tibiae darker; anterior face of 
femora with two longitudinal rows of fuscous spots on upper half, more 
distinct on apical half, darker specimens with fuscous shading on apical 
half; tibiae fuscous brown, spines black, each one arising from a black 
spot. 
Female. Length 5. -2 mm, width 2. 2 mm. Head: width . 92 mm, ver·-
tex . 45 mm. Antennae: segment I, Length . 41 mm; II, 1. 53 mm; III, • 78 
mm; IV, . 40 mm; black. Pronotum: length . 85 mm, width at base 1. 6 
mm. Very similar to the male in form, color and pubescence, but length 
of second antennal segment not equal to width of pronotum at base. 
Holotype: cf August 14, 1927, Shoshone National Forest, Wyoming · (H. 
H. Knight); author's collection. Allotype: ~ . same data .as the type. 
Paratypes: 7cfcf 6~~. collected with the types. WYOMING: 2cfcf 7~~ Aug. 
17, 1927, Big Horn. Mts., (H.H. Knight). 4cfcf 4~~ Aug. 8, 1927, Yellow-
stone National Park (H. H. Knight). le! July 31, 1941, Teton National 
Park {H. H. Knight). 2cfcf 3~~ July 20, 1920, Yellowstone National Park 
{A. A. Nichol). le! l~ July 26, 1891, Yellowstone National Park (E.A. 
Schwarz). le! 3~~ Sept. 8, 1935, Middle Piney Lake , alt. 8500 ft. (H. 
Ruckes). MONTANA: 4~~ Aug. I, 1920, Missoula {A.A. Nichol). ~July 
19, 1911, alt. 5500 ft., Gallatin County (Cooley). OREGON: lo" June 26, 
l~ July 10, 1926, LeGrande {E.W. Davis). 2d'cf July 1925, Merritt {K. 
F. Auden). 2o"o" l~ July 4, 1929, Summit, Benton Co. (H. A. Scullen). 
IDAHO: cf June 14, 1936, 2d'cf 2~~ July 10, 1932, alt. 2560 ft., Moscow 
(T. A. B rind Ley). lo" June 22, 1932, Moscow (H. Cline). 1 ~ July 9, lo" 
July 12, 1936, Henry's Lake, alt. 5000-7000 ft. (R. E. Miller). AL-
BERTA: lo" June 18, 1917, Vernon (R. C. Treherne). 
Plagiognathus geranii new species 
Allied to shoshonea but distinguished by shorter antennal segments; in 
both sexes the Length of second antennal segment is not equal to width of 
pronotum at bas-e; pa Ler areas light yellowish, legs tinted with orange. 
Male . Length 5. 0 mm, width 1. 93 mm. Head: width • 88 mm, vertex 
. 41 mm; b Lack, narrow base of vertex ye Llowish. Antennae: segment I, 
Length • 35 mm; II, 1. 36 mm, cylindrical, thickness equal to that of first 
segment, thickly clothed with fine pubescence; III, • 68 mm; IV, • 34 mm; 
all segments black. Rostrum, length 2.1 mm, reaching slightly beyond 
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tip of hind coxae, or to middle of trochanters, brownish black. Prono-
tum: Length • 82 mm, width at base 1. 50 mm; yellowish, calli, anterior 
angles of disk, and propleura except below coxal cleft, blackish. Meso-
scutum blackish, Later a L area yel Lowish orange. Scute Llum dark fuscous 
to black. Dorsal surface clothed with prominent, recumbent to suberect, 
pale to yellowish pubescence. Hemelytra testaceous to yellowish, inner 
half of corium, ,apical half of embolium, and marginal areas of clavus, 
fuscous to blackish; cuneus Lightly infuscated. Membrane rather uni-
formly fuscous, a heavy black mark bordering apical half of cubitus but 
not around apex of areole. Venter and ventral surface of thorax black, 
ostiolar peritreme yellowish; clothed with yellowish recumbent pubes-
cence. Legs yellowish to orange tinted, coxae fuscous on basal half. 
Femora with two Longitudinal rows of fuscous spots on apical half of an-
terior face, Larger on hind pair and more or Less shaded with fuscous, 
sometimes forming a broad dark Line on dorsal aspect. Tibiae yellowish 
and shaded with fuscous, black at base, tibial spines black and with 
rather Large black spot at base of each; tarsi yellowish to fuscous. 
Female. Length 4. 9 mm, width 2. 2 mm. Head: width • 85 mm, 
vertex . 41 mm. Antennae: segment I, Length . 34 mm, black, narrow 
apex pale; II, 1.15 mm, black; III, . 71 mm, pale fuscous; IV, . 34 mm. 
Pronotum: Length . 78 mm, width at base 1. 52 mm. Very similar to the 
male in color and pubescence; usually somewhat paler in color. 
Holotype: o" August 7, 1925, Stonewall, alt. 8500 ft., near Trinidad, 
Colorado (H. H. Knight); author's collection. A Llotype: ~' taken with the 
type. Paratypes: 5o"o" 2~~. collected with the types on Geranium sp., 
evidently the host plant. COLORADO: 2o"o" 2~~ Aug. 9, 1925, Veta Pass 
{H.H. Knight). 3o"o"2~~ July 10, 1964, Estes Park; 12o"~~ July 12, 16o"~~ 
July 13, 8o"o"~~ July 15, 1964, Steamboat Springs {H. H. Knight). l 2o"o"~~ 
June 12, 2o"o" June 22, ~ June 28, 2~~ July 23_, 1900; 3o"o" June 1 7, 1899, 
Fort Collins (E. D. Ball) ; _ probably collected in Poudre Canyon. 2~~­
July 23, 1900, Palmer Lake (E.D. Ball). o" July 18, 1898, Little Beaver 
(E. D. Ball). These are the earliest locality pin Labels we have seen on 
Colorado specimens, and we should give Dr. Ball credit for introducing 
modern type Labels on pinned specimens, at the Colorado Experiment 
Station. ALL the specimens studied and recorded in the Hemiptera of 
Colorado {1895), have merely a state label "Colo." with a number written 
on by pen; these numbers refer to Localities which are recorded in a 
record book kept by Dr. Gillette and used by C.F. Baker. I examined 
this record book in 1925 when on a visit to Fort Collins, and no doubt the 
book is still preserved by the Experiment Station. 
Later records for COLORADO: lo" 1 ~ July 25, 1909, Chimney Gulch, 
Golden (W.J. Gerhard). 2o"o" l~ Aug. 27, 1924, Estes Park (Drake and 
Hottes). lo" Aug. 22, 1925, Poudre Canyon (Beamer and Lawson). 4~~. 
Mt. Manitou (J. H. Pollock). 
Plagiognathus fuscotibia Lis new species 
In my key to Plagiognathus (Knight, 1941 ), this species runs in the 
couplet with laricicola Kngt., but differs in having the tibiae brownish-
black, so black that tibial spine spots are nearly Lost in the dark back-
ground; also differs in the Larger size. 
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Male. Length 4. 2 mm, width 1. 7 mm. Head: width . 81 mm, vertex 
. 37 mm; black, base of vertex pale. Antennae: segment I, Length . 28 
mm, black; II, 1.19 mm, cylindrical, more slender than segment I, black; 
III, • 71 mm, fuscous; IV, • 34 mm, fuscous. Rostrum, Length 1. 63 mm, 
reaching to middle of hind coxae, brownish black. Pronotum, Length . 71 
mm, width at base 1. 26 mm. Dorsal surface uniformly black, scarcely 
trans lucent at base of cuneus; clothed rather thickly with suberect, pale 
to yellowish pubescence~ Ventral surface brownish b Lack; Legs very dark 
fuscous brown, apical half of front and middle coxae pallid, trochanters 
pa Le. Hind femora may with proper Lighting, show two rows of b Lack 
spots in the brown. Tibiae brownish black, black spots at base of spines 
weakly visib Le. 
Female. Length 4. 4 mm, width 1. 8 mm. Head: width • 82 mm, ver-
tex .40 mm; black, base of vertex pale. Antennae: segment I, Length. 31 
mm; II, 1.19 mm, cylindrical, slightly more slender near base, black, 
bearing very short pale pubescence; Ill, . 71 mm, pale fuscous; IV, . 37 
mm. Pronotum, length . 68 mm, width at base 1. 26 mm. Body more 
robust then the male but pubescence and coloration very similar. Two 
specimens indicate a tendency to paler color; hind femora paler on basal 
half so the dark spots show more clearly; the base of cuneus, tip of em-
bolium, and along claval vein becoming paler. 
Holotype: d August 14, 1927, Shoshone National Forest, Wyoming (H. 
H. Knight). Allotype: ~. taken with the type. Paratypes: 8dd 6~~. taken 
with the types. WYOMING: 5dd 6~~. Aug. 17, 1927, Big Horn Mts. (H. 
H. Knight). ~Aug. 8, 1927, ld l~ Aug. 4·, 1931, Yellowstone National 
Park (H. H. Knight). 
Plagiognathus fulvaceus new species 
Color and form suggestive of rosicola Kngt., but distinguished by 
shorter rostrum which reaches only to apices of middle coxae; second 
antennal segment fulvous, blackish only at base and apex, Length not 
equal to basal width of pronotum. 
Male. Length 4. 6 mm, width 1. 8 mm. Head: width • 75 mm, vertex 
. 38 mm; fulvous, tylus, juga, Lora, genae, and bucculae except ventral 
edge, black. Antennae: segment I, Length • 26 mm, black, narrow apex 
pale; II, 1.18 mm, fulvous, narrow base and apex blackish; III, .34mm, 
fuscous; IV, missing. Rostrum, Length 1. 28 mm, reaching upon apex of 
middle coxae, fulvous, apex blackish. Pronotum, length . 64 mm, width 
at base 1. 32 mm; fulvous, calli outlined in pale fuscous. Scutellum dark 
fulvous. Hemelytra rather uniformly reddish orange; membrane uni-
formly pale fuscous, a small dark calloused spot, in contact with cubitus 
just before apex of larger areole, veins pale fuscous. Dorsal surface 
clothed with recumbent to suberect, simple yellowish pubescence. 
Venter and ventral surface of thorax fulvous and shaded with fuscous. 
Legs pallid and tinged with fulvous; hind femora with two Longitudinal 
rows of fuscous spots, the subdor sal row composed of seven larger spots; 
front and middle femora with spots nearly obsolete; tibiae with two rows 
of b Lack spines, each spine arising from a black spot; tarsi with apical 
half fuscous. 
Holotype: d August 15, 1925, Dolores, Colorado (H. H. Knight); au-
thor's collection. Paratypes: 2dd 1 ~ Aug. 13, 1906, Soldier, Utah. 
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PLagiognathus rolfsi new species 
Having the size and elongate f~rm of Longipennis (Uhler) but actually 
not closely related; may be distinguished by the dark mahogany brown 
color, Long rostrum, shining ventral surface, and by the fine, short, 
inconspicuous pubescence. 
Male. Length 5. 2 mm, width 2. 0 mm. Head: width . 88 mm, vertex 
. 37 mm; brown,ish black, polished, pubescence minute. Antennae: seg-
ment I, Length • 34 mm; II, 1. 60 mm, cylindrical, with fine short pubes-
cence, blackish brown; III, 1. 02 mm; IV, .47 mm; blackish brown. Ros-
trum, length 2. 0 mm, reaching upon fifth ventral segment. Pronotum, 
Length • 68 mm, width at base 1. 36 mm, lateral margins sharply con-
verging to narrow co Llar; disk clothed with very fine short pubescence, 
and this is true of the whole dorsal surface, Hemelytra elongated, sub-
translucent, uniformly colored a very dark brown; membrane and veins 
uniformly fuscous brown. 
Venter and thorax uniformly dark brown, the thorax and sides of ven-
ter strongly shining. Legs, including coxae, uniformly brown; tibiae 
with brown spines, but without black spots at base of spines. Genital 
segment and the claspers typical for the genus. 
Fema Le. Length 4. 3 mm, width 1. 7 mm. Head: width . 88 mm, ver-
tex . 44 mm. Antennae: segment I, length . 30 mm; II, 1, 29 mm, cylin-
drical, slightly more slender on basal half; III, . 95 mm; IV, .47 mm; 
blackish brown. Rostrum, Length 2. 2 mm, reaching to base of ovipositor. 
Pronotum: length . 68 mm, width at base 1. 29 mm. More robust than 
the male but very similar in color and pubescence; membrane of heme-
Lytra just covering the tip of the abdomen. 
Holotype: cf July 15, 1932, Mount Adams, Washington (A. R. Rolfs); 
author's collection. Allotype: ~.taken with the type. Paratypes: lc/6~~. 
collected with th~ types. This species is named in memory of Archie R. 
Rolfs who was one of my students in the early years; after majoring in 
Entomology at Iowa State College, he held a position in Entomology at 
the U.S. D.A. Laboratory, Yakima, Washington. 
PLagiognathus stitti new species 
Allied to Longipennis (Uhler), color rather similar, but differs in 
smaller size; second antennal segment shorter, Length not equal to width 
of pronotum at base; femora with a few small fuscous dots on apical 
third, but not arranged in rows. 
Male. Length 4. 2 mm, width 1. 5 mm. Head: width • 74 mm, vertex 
• 36 mm; fuscous to black, tylus and vertex pale to yellowish. Antennae: 
segment I, Length • 34 mm, black; II, 1. 20 mm, cy Lindrical, b Lack; III, 
• 71 mm, b Lack; IV, . 44 mm. Ro strum, Length 1 • 5 6 mm, reaching to 
middle of posterior trochanters, yellowish, apex black. Pronotum, length 
. 61 mm, width at base 1. 26 mm; pale to yellowish, anterior margin 
green, calli fuscous; scutellum pale. Hemelytra pallid to yellowish, 
subtrans Lucent, cuneus near Ly c Lear; membrane fuscous, vein at apex of 
areoles white, a fuscous mark bordering apex of areoles. Dorsal sur-
face clothed with recumbent, pale to yellowish pubescence. Venter and 
me so sternum fuscous to black. Legs pallid, with 12-14 small fuscous 
dots on apical third of hind femora; tibiae pale, spines black, each with 
a strong black spot at base; tarsi fuscous. 
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Female. Length 4. 2 mm, width 1. 7 mm. Head: width • 77 mm, ver-
tex • 41 mm. Antennae: segment I, Length . 34 mm, b Lack; II, 1. 26 mm, 
black, Length not equal to width of pronotum at base; III, • 85 mm, black; 
IV, • 44 mm, black. Rostrum reaching upon posterior trochanters. Pro-
notum, Length . 68 mm, width at base 1. 34 mm. Color and pubescence 
very similar to that of male. 
Ho lotype: c! August 1, 1941, Greer, Arizona (Loyd L. Stitt); author's 
collection. Allotype : ~, same data as the type. Paratypes: 5c!c! l~, 
taken with the types. Named for Mr . Loyd L. Stitt who collected a 
sample of the host plant but did not put the name on pinne d specimens. 
Plagiognathus flavus new species 
Allied to stitti, but distinguished by the shorter rostrum and uniformly 
Light yellow color; antennae dark brown, first segment and base of sec-
ond, black. 
Male. Length 4. 6 mm, width 1. 5 mm. Head: width . 78 mm, vertex 
. 34 mm, pale yellow. Antennae: segment I, Length • 22 mm, black, 
narrow apex pale; II, 1. 26 mm, cylindrical, dark brown, base and apex 
more b Lack; Ill, • 85 mm, brownish b Lack; IV, broken. Rostrum, Length 
1. 29 mm, scarcely reaching apex of middle coxae, ye Llowish, apex in-
fuscated. Pronotum, Length . 64 mm, width at base 1. 29 mm. Body and 
dorsal surface uniformly Light yellow; membrane and veins Light fuscous; 
clothed with recumbent, simple, pale to yellowish pubescence. Legs 
Light yellow, apices of femora with a few minute fuscous dots along mid-
dle Line; tibial spines b Lack, fuscous spot at base of each, narrow base 
of tibia b Lack. 
Female. Length 4. 3 mm, width 2. 0 mm. Head: width • 76 mm, ver-
tex . 37 mm. Antennae: segment I, Length . 27 mm, black, narrow apex 
white; II, 1.22 mm, slightly more slender near base, brownish black, 
more brown on middle third; III, • 82 mm, blackish; IV, shriveled. 
Pronotum, length • 64 mm, width at base 1. 29 mm. Very similar to the 
ma Le in color and pubeiicence. 
Ho Lotype: c! June 1, 1941, Pina L Mountain, Arizona (Loyd L. Stitt); 
author's collection. ALLotype: ~' same data as the type. Paratypes: 
2~~, taken with the types. 
Plagiognathus paddocki new species 
Allied to delicatus Uhler, which it resembles in color, but distin-
guished by the Longer secondantennal segment which in the male is equal 
to width of pronotum at base; also differs in having Large and more dis-
tinct setigerous, fuscous dots and spots on middle and hind femora. 
Male. Length 3. 4 mm, width 1. 29 mm. Head: . 68 mm, vertex • 30 
mm; pale, margins of vertex and transverse Lines each side of frons, 
reddish to brownish; c Lypeus pale, each side with a Longitudinal red Line, 
Lower half of face reddish brown. Antennae: · segment I, Length . 20 mm, 
fuscous to black; II, 1.15 mm, apical half cylindrical, nearly as thick as 
segment I, pallid, narrow base white, - bordered by blackish band, apical 
area dusky to fuscous ; III, • 4 7 mm, dusky; IV, . 30 mm, dusky. Rostrum, 
Length 1. 22 mm, reaching to apex of hind coxae, pale yellowish. Pro-
notum: Length • 58 mm, width at base 1. 09 mm; clothed with suberect, 
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yellowish simple pubescence, hairs more appressed on clavus and cori-
um; calli reddish brown to fuscous, and stand out on a yellowish discal 
color. Dorsal surface yellowish to brownish; cuneus subtrans Lucent, 
discal area reddish brown. Membrane fuscous, darker behind areoles, 
paler on central area, margin of cuneus and basal half of areole s. 
Coxae and Legs pallid to yellowish; hind femora with four fuscous spots 
f orming a Line on antero-dorsal aspect, obsolete on basal one-third ; a 
second parallel row of sma Ller dots beneath merging into a fuscous c Loud 
on subapica L area of femur; tibial spines dark, each arising from a b Lack 
spot. Venter pale to yellowish, a distinct reddish brown, Lateral Longi-
tudinal line covering the spiracles. 
Female. Length 3. 3 mm, width 1. 5 mm. Head: width • 68 mm, ver-
tex . 32 mm. Antennae: se gment I, Length . 20 mm, pallid, fuscous be-
fore apex and on base; II, . 88 mm, yellowish; III, . 44 mm, dusky; IV, 
• 27 mm, dusky. Rostrum reaching to apices of hind coxae, yellowish, 
apex fuscous. Pronotum: Length . 58 mm, width at base 1. 16 mm. Very 
similar to the ma Le in co Lor and pubescence. 
Holotype: cf Apri l 14, 1935, Santiago Canyon, near Santa Ana, Cali-
fornia (E. L. Paddock), taken on Quercus agricolia; author's collection. 
Allotype: ~. taken with the type. Paratypes: 4cfcf, taken with the types 
on Quercus agricolia. llcfcf 6~~ April 7, 1935, Turnbull Canyon, near 
Turnbull, California (E. L. Paddock). Named for the collector, Mr. E. 
L. Paddock, who did some careful collecting, working out host plants of 
Hemiptera. 
PLagiognathus nicholi new species 
Runs in my key (Knight, 1941) to the couplet with nigronitens Kngt., 
from which it may be separated by the shorter rostrum; also distin-
guished by the shorter second antennal segment which in length just 
equals width of head. 
Male. Length 3. 0 mm, width 1.1 mm. Head: width. 68 mm, vertex 
. 30 mm. Antennae: segment I, length . 1 7 mm, black; II, • 68 mm, cy-
lindrical, slightly more slender than I, black; III, • 51 mm, pallid; IV, 
• 30 mm, pallid. Rostrum, Length • 85 mm, just attaining apex of middle 
coxae, fuscous. Pronotum, Length • 51 mm, width at base . 98 mm. Body 
and dorsal surface uniformly brownish black, vertex slightly paler, but 
base of cuneus and fracture without paler indication. Membrane and 
veins uniformly dark fuscous. Clothed above with simple, recumbent, 
silvery to yellowish pubescence; s Lightly thicker or more densely set 
with pubescence than in politus Uhler. Legs brownish black, apices of 
femora yellowish; tibiae pallid, spines black, each with black spot at 
base; tarsi pallid, apical segment fuscous. 
Female. Length 2. 8 mm, width 1. 2 mm. Head: width • 64 mm, ver-
tex . 32 mm. Antennae: segment I, Length . 1 7 mm, b Lack; II, • 64 mm, 
s Lightly more s Lender on bas a L half, b Lack, narrow apex pale; III, . 4 7 mm, 
pallid; IV, .34 mm, pale. Rostrum, Length .85 mm, just reaching apex 
of middle coxae. Pronotum, Length • 47 mm, width at base . 95 mm. 
Slightly more robust than the male but very similar in color and pubes-
cence. 
Holotype: cf June 20, 1923, Norman County, Minnesota (A.A . Nichol); 
author's collection. Allotype: ~.taken with the type. Paratypes: lcf3~~. 
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taken with the types. MINNESOTA: 3cfcf June 20, 1922, Norman County 
(A.A. Nichol); Mr. Nichol collected three summers he-re, visiting home 
on a farm, while a student at the University of Minnesota. le! June 25, 
1921, Madison (H.H. Knight). COLORADO: le! l ~ August 11, 1925, Ute 
Creek Ranch, Fort Garland (H. H. Knight). SOUTH DAKOTA: 2 ~~ June 1, 
1921, Ca pa {H. C. Severin). 
PLagiognathus nigritibia Lis new species 
Runs in my key (Knight, 1941) to the couplet with nigronitens Kngt. but 
may be separated from this and nicholi by the black tibiae; also differs 
by the very short rostrum which reaches only to middle ot me so sternum. 
Male. Length 2. 9 mm, width 1. 26 mm . . Head: width • 64 mm, vertex 
. 30 mm. Antennae: segment I, Length .17 mm, black; II, • 64 mm, cy-
lindrical, equal in thickness to segment I, black; III, . 40 mm, white; 
IV, . 23 mm, pallid. Rostrum, Length . 71 mm, reaching only to middle 
of mesosternum. Pronotum, Length • 44 mm, width at base . 95 mm. 
Body and dorsal surface uniformly black, vertex pale yellowish, not at 
all paler on fracture and base of cuneus. Membrane and veins uniformly 
dark fuscous. Clothed with simple, recumbent, pallid to s Lightly yellow-
ish pubescence. Legs uniformly brownish b Lack, tibial spines b Lack, 
and tibiae so black that spots are not visible; tarsi pale, -apical segment 
fuscous. Venter and genital segment uniformly brownish black. 
Holotype: cf April 25, 1931, Wiggins, Mississippi (H. G. Johnston); 
author's collection. 
Plagiognathus urticae new species 
Allied to nigrofemoratus Kngt., but differs in the Longer second an-
tennal segment which in the male is equal to basal width of pronotum. 
also differs in having the coxae and femora uniformly brownish b Lack, the 
tibiae pale fuscous, but the black spots at base of spines show distinctly. 
Male. Length 4. 2 mm, width 1. 53 mm. Head: width • 75 mm, ver-
tex . 34 mm; brownish black, vertex paler. Antennae: segment I, length 
. 30 mm, black; II, 1. 26 mm, black, cylindrical, clothed with fine short 
pubescence; III, • 82 mm, brownish; IV, .41 mm, fuscous. Rostrum, 
Length 2. 2 mm, reaching upon tips pf hind coxae, uniformly brownish 
black. Pronotum: Length . 68 mm, width at base 1. 22 mm. Pronotum, 
scuteLLum, and hemelytra uniformly black, base of cuneus not paler; 
membrane uniformly fuscous brown, veins paler, a small pale spot bor-
dering apex of cuneus. Dorsal surface clothed with simple, rather Long 
recumbent, white pubescence. Venter uniformly brownish black, clothed 
with rather short, recumbent, pale simple pubescence. Legs, inc Luding 
coxae, uniformly brownish black, tibiae Light fuscous, spines with spots 
at base, black. Ostiolar peritreme and Lower margin of propleura, paler. 
Female. Length 3. 9 mm, width 1. 4 mm. Head: width • 71 mm, ver-
tex . 37 mm. Antennae: segment I, Length . 27 mm; II, 1. 00 mm, black; 
III, . 68 mm, brownish; IV, . 34 mm. Pronotum: Length • 61 mm, width 
at base 1. 12 mm. Color and pubescence exactly as in the male. 
Holotype: c!ApriL7, 1936, San Gabriel river, near Santa Ana, Cali-
fornia (E. L. Paddock); author's collection. ALLotype: ~. taken with the 
type. Collected on Urtica gracilis holoseric~a by Mr. Paddock. 
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Orectoderus schuhi new species 
Allied to arcuatus Kngt., but differs in the shorter second antennal 
segment, which in length does not equal twice the width of head; the paler 
areas of clavus and corium colored by red in the hypodermal layer. 
Male. Length 6. 4 mm, width 2. 0 mm. Head: width 1. 0 mm, vertex 
. 47 mm. Antennae: segment I, length • 37 mm, diameter . 10 mm, fus-
cous to black ; II, 1. 90 mm, more slender than segment I at base, but 
tapering to clavate (width . 1 7 mm) on apical half, black, reddish fuscous 
on basal half, clothed with short black pubescence; III, 1. 0 mm, slender, 
black; IV, . 68 mm, black. Rostrum, length 2. 3 mm, reaching upon apex 
of middle coxae, black. Pronotum: length • 98 mm, width at base 1. 5 
mm, shining black; calli prominent, but not so deeply sulcate just behind 
on disk as in arcuatus. Pubescence on dorsal surface rather short, 
inconspicuous, similar to arcuatus. Body and dorsal surface black, 
strongly shining, paracuneus white; basal half of corium and extending 
along inner margin for the length of clavus, showing hypoderrnal red 
color; clavus black, outer ha lf but narrowed at base and apex, reddish to 
match the corium. Membrane and veins dark fuscous, a calloused black 
spot bordering cubitus just before apex of Larger areole. Legs reddish, 
darkened by fuscous shading, tarsi blackish. 
Holotype: cf May 30, 1959, 20 miles north of Beatty, along Sycan 
River, Klamath County, Oregon (Joe Schuh); author's collection. 
Psallus artemisicola new species 
Allied to bakeri Bergroth, but distinguished by the longer rostrum 
which reaches upon the fourth ventral segment. This species is placed 
in Psallus rather than Europie lla, due to the narrow head and Long second 
antennal segment. 
Male. Length 3.1 mm, width 1. 2 mm. Head: width • 71 mm, vertex 
. 37 mm. Antennae: segment I, length • 20 mm, black; II, • 95 mm, cy-
lindrical, thickness slightly Less than segment I, black, pale pubescent; 
III, . 64 mm, fuscous ; IV, . 40 mm, fuscous. Rostrum, length 1. 29 mm, 
reaching upon fourth ventral segment, yellowish. Pronotum, length . 4 7 
mm, width at base . 98 mm. Dorsal aspect fuscous, outer margins of 
hemelytra and base of cuneus, paler, subtranslucent; a pallid spot each 
side of vertex next to eye; membrane fuscous, veins paler. Clothed 
above with simple, suberect to erect pale hairs, more erect on anterior 
margin of pronotum; intermixed with recumbent and appressed, silvery 
sericeous pubescence, more abundant on pronotum. Ventral surface 
fuscous to black. Legs pallid to fuscous, hind femora dark brownish to 
black; tibiae pale to yellowish or dusky, spines black, each with black 
spot at base, tarsi fuscous. 
Female. Length 2. 9 mm, width 1. 3 mm. Head: width . 64 mm, ver-
tex .40 mm. Antennae: segment I, length • 20 mm, black; II, • 78 mm, 
more slender than I, black; III, . 61 mm, blackish; IV, • 34 mm, fuscous. 
Rostrum, length 1. 29 mm, reaching upon base of ovipositor, yellowish. 
Pronotum, length . 44 mm, width at base . 92 mm. More robust than the 
male, color somewhat paler, but pubescence similar. 
Holotype: cf September 3, 1923, St. Paul, Minnesota (H. H. Knight), 
taken on the host plant, Artemisia Ludoviciana; author's collection. Allo-
~: ~. taken with the type. Paratypes: 21 clef~~. taken with the types. 
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Figures 1-14. Male genital claspers for species of Phymatopsallus. 
a. male left clasper, viewed from dorsal aspect, or turned 
to show internal lateral aspect. 
b. right clasper, posterior aspect. 
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1vfINNESOTA: 100 c!c!~~. August 5, 1922, North Branch (H. H. Knight), 
taken on Artemisia ludoviciana. 14 c!~~ July 2 7, 1922; 4c!c! 5~~ Aug. 2, 
1923, Fort Snelling (H. H. Knight), taken on Artemisia ludoviciana. 
NORTH DAKOTA: 18 c!c!~~ Aug. 19, 1923, Trail County {A.A. Nichol). 
c! Sept. 2, 1920, Fargo (T. H. Hubbell). SOUTH DAKOTA: 5c!c! Aug. 23, 
1927, Kadoka (H. H. Knight) • . MONTANA: le! l~ Aug. 4, 1927, Custer 
Battlefield (H. H. Knight). WYOMING: 2c!c! 2~~ Aug. 19, 1927, New Castle; 
2c!c! 2~~ Aug. 20, 192 7, Sundance (H. H. Knight). IOWA: le! 2~~ May 27, 
1929, Ames (H. H. Knight). le! 2~~ Aug. 9, 1932, Ames (Floyd Andre). 
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RESIDUES OF ORGANOPHOSPHORUS INSECTICIDES FOUND ON 
CORN PLANTS TREATED FOR EUROPEAN CORN BORER CONTROL1 
Jack E. Faheyz, R. D. JacksonJ, and R. T. Murphy2 
ABSTRACT. Formulations of seven organophosphorus in-
secticides were applied to field and to sweet corn for 
residue studies. Residues found did not generally ex-
ceed established residue tolerances. No residue ex-
c e e d in g 0 . 1 p p m w a s f o u n d o n c o r n k e r n e l s • D i a z i n"o n 
and parathion residues on factory waste samples de-
teriorated when the samples were permitted to ferment 
for 90 days. 
Organophosphorus insecticides have shown considerable promise in 
control of European corn borer (Ostrinia nubilalis (Hilbner)). Cox et al. 
(1957) found only negligible (<0.1 ppm) malathion residues on field-a~d 
sweet corn treated with sprays or granules 5 days before sampling. The 
technical committee responsible for the Northeastern Regional Research 
Project NE-36, Report of Residue Investigations in or on Raw Agricul-
tural Commodities, 1963 (unpublished), reported 6. 8 ppm malathion and 
1. 3 ppm parathion residues on the husks of corn plants treated with 
emulsion sprays 1 day before sampling. Corn kernels and cobs were 
essentially free of residue. The purpose of the present study was to 
determine the magnitude of residues from each of 7 organophosphorus 
insecticides that would persist on corn plants and parts of corn plants 
treated with these insecticides for control of European corn borer. This 
study was conducted at the European Corn Borer Research Laboratory at 
Ankeny, Iowa, in cooperation with the Iowa Agricultural and Home Eco-
nomics Experiment Station. 
ME TH ODS AND MA TE RIALS 
Field Methods 
Plots used for the study of insecticide residues on field or sweet corn 
were 2 rows wide, separated by 2 - row buffer plots, and 60 to 100 feet 
Long. Granular pesticide formulations, added to soil at planting time, 
were applied with a commercial granule distributor. Granular pesticide 
formulations were app1ied to foliar parts of plants, with a fluted~feed ; 
2-row applicator, mounted on a high-clearance, self-propelled vehicle. 
1 Accepted for publication May 18, 1964. Journal Paper No. J-4793 of 
the Iowa Agricultural and Home Economics Experiment Station, Ames, 
Iowa. 
2 Entomology Research Division, Agric. Res. Serv., U.S. D.A., Vin-
cennes, Indiana. 
3 Entomology Research Division, Agric. Res. Serv., U.S. D. A., Euro-
pean Corn Borer Laboratory, Ankeny, Iowa. 
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Liquid sprays were applied at the rate of 20 gallons of spray per acre 
for control of first generation European corn borer and at the rate of 
40 gallons of spray per acre for second generation control. A self-
propelled, high-clearance sprayer, with 2 nozzles per row, directed 
toward the plant whorls, was used for first generation control. Four 
nozzles per row, directed at the ear zone, were used for second gener-
ation control. 
Samples for residue analyses consisted of 10 plants taken at random 
from each plot (4 replicates per treatment). Whole plant samples or 
stalk samples were chopped in a small silage mill, well mixed, and a 
1-quart aliquot (about 500 grams) was taken for chemical analysis. For 
the study of residues on sweet corn, 10 stalks were randomly selected 
from each plot. Prior to analysis, the corn ears were removed from the 
stalks, the ears husked and the kernels separated, and the husks and 
cobs (factory waste) combined for analysis. The stalks and factory waste 
samples were chopped in a small silage chopper. Each part (stalks, 
kernels, and factory waste) was analyzed separately. A part of the fac-
tory waste from samples was sealed in a plastic bag and permitted to 
ferment approximately 90 days before analysis. 
Seven phosphorus insecticides were used between 1959 and 1963 in 
field tests to control European corn borer at the Iowa Agricultural and 
Home Economics Experiment Station at Ankeny. These insecticides 
included: 
1. Diazinon, 25% emulsifiab Le concentrate applied in 40 gallons of 
water at the rate of 1 Lb. diazinon per acre alone or in combination 
with Plyac (emulsifiable polyethylene 1. 35 ounces per acre). 
Diazinon, 10% on walnut shell granules applied at the rate of 1 or 2 
Lbs. diazinon .per acre. 
2. Phorate, 10% granules applied to foliar pq.rts of plant at rates of 1 
to 2 Lbs. phorate per acre and applied at planting at rates of 0.5 to 
1 Lb. phorate per acre. 
3. Di-Syston®, (Q, .Q.-diethyl ~-[2-(ethylthio)ethyl)phosphorodithioate), 
10% granules applied to foliar parts of plant at the rate of 1 Lb. Di-
Syston per acre and to soil at the same rate at seeding or as a side 
dressing. 
4. Trichlorfon, 5% granules and 50% soluble concentrate applied to 
foliar parts of plants at the rate of 1 Lb. trichlorfon per acre. 
5. Guthion®, (Q, .Q.-dimethyl ~-(4-oxo-l, 2, 3-benzotriazin-3(4,!:!)-yl-
methyl) phosphorodithioate), 2. 5% granular and 1. 5 Lb. per gallon 
emulsion concentrate applied to foliar parts of plants at the rate of 
1 Lb. Guthion per acre. 
6. EPN, 1 % granules and 45% emulsion concentrate, applied to foliar 
parts of plants, at rates of O. 25 to O. 55 Lb. EPN per acre. 
7. Parathion, 10% granules and 25% emulsion concentrate, applied to 
foliar parts of plants at the rate of O. 5 Lb. parathion per acre. 
INSECTICIDE RESIDUES ON CORN PLANTS 155 
Chemical Analysis 
Recovery of Surface Residues: 
Approximately 500-gram aliquots of plants or plant parts of 10 plants 
were transferred to I -gallon bottles, 500 ml appropriate solvent was 
added to each, and the bottles sealed and tumbled for 2 hours. The resi-
due solution from each was then decanted into a sample storage bottle. 
Recovery of Total Residue: 
Samples of corn plants or plant parts were chopped in a Hobart® food 
chopper and subsamples taken for analysis. These were extracted '•by 
means of appropriate solvent with enough Na 2S04 present to absorb the 
moisture. 
Corn kernels were mixed with sodium sulfate (I part corn to 5 parts 
sodium sulfate) to crush and dry the kernels. The dry mass was trans-
ferred to a I -gallon bottle, I, 000 ml of appropriate solvent was added, 
and the bottle was sealed and tumbled for I hour. The residue solution 
was then decanted to sample storage bottles. 
Diazinon, phorate, and trichlorfon residues on corn plants were cal-
culated from phosphorus analyses. 
An aliquot of the residue solution was evaporated to dryness and re-
dissolved in 25 ml chloroform. The chloroform solution was treated 
with I. 5 to 2 grams of Nuchar® and filtered; and the filter was rinsed 
thoroughly, and the rinses were added to the filtrate. 
The filtrate was evaporated to dryness and hydrolyzed by treatment 
with hydrobromic acid (refluxed 30 minutes), and the resulting phosphate 
was determined by the ammonium molubdate method of Gigger (I 957). 
Recovery Tests 
1 gm P = 9. 8 gm diazinon 
Plant Part 
Whole plant 
Stalk 
Factory waste 
Kernels 
gm P = 8. 40 gm phorate 
Plant Part 
Whole plant (surface) 
Whole plant {surface) 
Whole plant (total) 
Ppm Diazinon 
Added Found 
2 
2 
2 
2 
Ppm 
Added 
1. 00 
0.25 
2.00 
1. 78 
1. 66 
1. 86 
1. 74 
Pho rate 
Found 
o. 867 
0.229 
1. 672 
Per cent 
Recovery 
89.0 
83.0 
93.0 
87.0 
Per cent 
Recovery 
86.7 
91. 7 
83.6 
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gm P = 8. 31 gm trichlorfon 
P:em Trichlorfon 
Plant Part Added Found 
Whole plant 1. 00 0. 927 
Whole plant 0.50 0.400 
Stalk 1. 00 0.845 
Factory waste 1. 00 0.860 
Kernels 0.40 0.332 
P er cent 
Recovery 
92. 7 
80.0 
84. 5 
86.0 
88.0 
In the 1963 experiments, diazinon and Di-Syston residues were de-
termined by gas chromato graphy, When more than 1 ppm diazinon was 
present, no cleanup was needed. Portions of extracts from plants con-
taining Less than 1 ppm diazinon were swirled with Nuchar, filtered, and 
evaporated just to dryness. The residue was then dissolved in 2 ml of 
hexane. 
For analysis of Di-Syston residues, aliquots representing 20 grams 
of sample were evaporated and introduced onto a 10-gram Florisil® 
column. A 10% benzene in hexane solution was used to elute most of the 
wax before the elution of Di-Syston, for which pure benzene was em-
ployed. The benzene fraction was then reduced to dryness, and the 
residue was picked up with 2 m l of hexane. 
The samples were analyzed by means of the Jarrell-Ash® 700 gas 
Liquid chromatograph with the electron affinity detector. Critical condi-
tions were: 
Injector temperature 210 ° C 
Oven temperature 150 ° C 
Splitter temperature 205 ° C 
Detector temperature 200 ° C 
Gas flow 260 ml per min 
Column 4 1 x i" stainless steel - 1 % SE 30 on Chromosorb-W® 
Peak heights were then compared with a recovery curve obtained by 
adding diazinon or Di-Syston to untreated check samples. There was 
no interfering peak in the check samples; therefore, no correctio n was 
necessary. 
Recovery data: 
Ppm Dia zinon 
Added Found 
20 20.8 
10 8.9 
5 4.9 
3 2.8 
2 1. 8 
1 0.95 
0.5 0.49 
Per cent 
Recovery 
104 
89 
98 
93 
90 
95 
98 
P:em Di-Syston 
Added Found 
1. 0 0.73 
1. 0 0.79 
1. 0 0.75 
1. 0 0.73 
1. 0 0.75 
Per cent 
Recovery 
73 
79 
75 
73 
75 
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Parathion, EPN, and Guthion residues on corn plants were determined 
by the Averill-Norris (1948) method and variations thereof . 
Where cleanup was required, 100 ml of the residue soluti on was 
e vaporated and redissolved in benzene. The benzene solution was tr eated 
with 1 gm Attaclay® to remove color. The solution was filtered, and its 
volume was adjusted. 
Recovery tests: 
Ppm Ppm Per cent 
Pesticide added found Recovery 
EPN in husks and cobs 2.00 2.00 1 OcJ 
EPN in silage 6.00 5.46 91 
EPN in stalks 2.00 1. 92 96 
EPN in kernels 2.00 1. 72 86 
Parathion in husks and cobs 2.00 2.00 100 
Parathion in silage 2.00 1. 80 90 
Parathion in stalks 2.00 1. 98 99 
Parathion in kernels 2.00 1. 74 87 
Guthion in plants 1. 00 0.84 84 
RESULTS 
Studies of diazinon residues on field corn (Table 1) show initial de-
posits on corn plants to average 8. 9 ppm, when treated at 1 Lb. per acre, 
and 23.1 ppm, when treated at 2 Lb. per acre. After 15 days, these 
residues had declined to <0.1 and 0.4 ppm. 
Diazin~n in residues on parts of sweet corn plants are shown in Table 
2. Samples were taken for analysis 1 and 10 days after the third of three 
weekly applications. The corn stalks contained 2. 3 ppm (diazinon alone} 
and 4. 1 ppm (diazinon with Plyac®) 1 day after treatment. Ten days Later 
these residues were reduced to O. 6 and 0.4 ppm, respectively, of diazi-
non. The corn kernels showed no residues in excess of 0.1 ppm of diazi-
non. The diazinon residue in fermented factory waste was Less than 0.1 
ppm. 
Pho rate and trichlorfon granules, applied at the rate of 1 Lb. per acre 
to field corn, Left residues of 0.1 ppm or Less 57 to 58 days after appli-
cation. When Di-Syston granules were applied to field corn at the rate 
of 1 lb. per acre, the residue was Less than 0. 1 ppm 13 days after treat-
ment. 
Tolerance of 1 ppm of parathion and 2 ppm of EPN are permitted on 
corn. When EPN and parathion sprays or granules were applied to field 
or sweet corn, the resulting residues did not exceed those established 
tolerances. 
Guthion granules, applied to field corn, deposited an initial residue of 
4. 4 ppm (1 day after treatment} which decreased to <0. 1 ppm in 31 days. 
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Tab Le 1. Residues of organophosphorus insecticides on corn plants 
following treatment with granules. 
Insecticide Lbs. chemical Days treated Ppm of 
formulation Eer acre to harvest insecticidea 
Diazinon 2 8.9c 
15 < o.1c 
48 < o.1c 
58 < o.1b 
Diazinon 2 2 23.lb 
2 15 < 0.4b 
2 48 < o.1b 
2 58 < o.1b 
Pho rate 7 2.8ob 
58 o.o6b 
2 7 4.8ob 
2 58 o.11b 
Trichlorfon 7 I.lob 
57 o.1ob 
Di-Syston 2 0.83C 
13 < 0.10C 
EPN 0.25 2 0.69 
0.25 38 0.14 
Parathion 0.5 1 0.43 
0.5 9 0.36 
Guthion 1 4.4 
1 31 0.1 
a Residues not corrected for partial recovery 
b Residues calculated from P analysis. 
c Residues determined by GLC. 
Table 2. Residues of organophosphorus ins ecticides on sweet c orn plant parts following tr eatment for European 
c orn borer control . 
Date Residue in EEm 
Numbe r of Fina l Husk and Cob 
Tr eatment aEELications aEELication SamELed Fre sh F e rmented Stalk K e rnels H 
z 
Diazinon spray 1 Lb. p e r acre 3 Aug.15 Aug .16 1.4 2. 3 <0.1 Cll M 
3 Aug.15 Aug . 25 0.8 <0.1 0.6 <O. l (') 
t-3 
H 
Diazinon 1 Lb. p e r acre plu s 3 Aug.15 Aug .16 1. 2 4.1 < 0.1 (') 
H 
Plyac sticker 3 Aug.15 Aug. 25 0.3 < 0.1 0.4 < 0.1 ti 
M 
Trichlorfon 1 Lb. p e r acre 3 Aug .15 Aug.16 1. 2 2. 8 0.1 ~ 
Aug .15 Aug . 25 < 0.1 0.4 0.1 M 
Cll 
H 
EPN spray t Lb. p e r ac r e 2 July 11 Aug.18 < 0.1 0.1 < 0.1 < 0.1 ti 
3 Aug.4 Aug.11 0.45 0.46 1. 05 0.10 c:: M 
4 Aug.10 Aug .11 0.90 1. 07 3 . 11 < 0.1 Cll 
4 Aug .10 Aug.19 0.60 0.40 1. 16 < 0.1 0 
z 
EPN g ranules t Lb. per acr e 2 July 11 Aug.18 <0.1 <0.1 0.14 <0.1 (') 
Aug,4 Aug.11 0.31 0.15 0.71 0.11 0 
4 Aug.10 Aug .11 0.33 0.48 0.88 <0.1 ~ 
4 Aug.10 Aug.19 0.39 0.12 0.04 < 0.1 z 
"d 
P arathion spray i Lb. p e r acre 3 Aug.4 Aug . 11 0.32 < 0.1 0.2 9 <0. 1 ~ 4 Aug.10 Aug.11 0.92 0.29 1. 70 < 0.1 
4 Aug.10 Aug.19 0.28 < 0.1 0.41 0.1 z t-3 
Cll 
Parathion granules i Lb. p e r acr e 3 Aug.4 Aug .11 0.21 <0.1 0.45 < 0.1 
4 Aug.10 Aug.11 0.23 <0.1 0.43 < O. l 
4 Aug.10 Aug.19 0.17 < 0.1 0. 36 < 0. 1 
,_. 
Ul 
-.!) 
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When husk and cob {factory waste) samples were permitted to ferment 
for 90 days, residues of diazinon and parathion decreased to a Level of 
Less than O. L ppm; in contrast, there was no apparent degradation of EPN 
in the fermenting process. 
No residue exceeding 0.1 ppm was found on corn kernels from plots 
treated with organophosphorus insecticides. 
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EUSEBIO, JOSEFA SEVILLA 
Effect of drying on the quality 
of chicken. ~
FALLON, ANTHONY R. 
Estimation of the average 
energy dissipated in elastic 
collisions by the primary 
knock-ons produced in neutron 
irradiation. 
~
FARRAR, MELVIN HOWARD 
Stabilization of a crushed rock 
with a quaternary ammonium 
chloride.~ 
FEHR, GERALD KEITH 
Internal friction of sodium 
chloride.~ 
FELDERMAN, ELMER JOHN 
Shock tube investigation of 
stagnation point heat transfer on 
ellipsoids of revolution. 
~
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FENIMORE, RONALD D. 
Art and crafts- a contributive 
factor in the aims of secondary 
education. ~
FERGUSON, JERRY WALTER 
I. Extraction of uranium, thorium, 
hafnium, and the alkaline earth 
elements with bis(di-n-hexylphos-
phinyl) methane from perchloric 
acid solutions. II. Simultaneous 
spectrophotometric determination 
of trace amounts of calcium and 
magnesium with chlorophos-
phonazo III. ~ 
FIELD, ALFRED JOSEPH, JR. 
The impact of the European 
GREER, SAMUEL ALEXANDER N. 
Effect of Level and source of 
nutrients on body composition. 
Animal Science 
GR~RT CHARLES 
Propagation characteristics of 
capillary ripples on so lutions 
of Low molecular-weight 
organic acids. ~
GUNTHER, RONALD GEORGE 
Base hydrolysis of trans-
dichlorodiammine platinum(II). 
~ 
HAB ERLY, CHARLES FREDERICK 
Alternating-current filament 
Economic Community upon control using silicon controlled 
United States exports of agri- rectifiers. 
cultu·ral commodities. ~
~ HAGLUND, RONALD EMIL 
FROHBERG, NORMA REFLE Logical design for a paper tape 
Effect of age on collagen, elastin reperforator and comparator. 
and mucoprotein content of chicken ~
muscles. Food and Nutrition HALL, BRUCE BARTON 
FROHBERG, RICHARD CARL Permeability of various grades 
An evaluation of several techniques of diatomite filter cake con-
for inducing male sterility in oats. taining flocculent iron oxide. 
~ ~
GEE, DONALD MILLARD 
Linear programming applications 
to farm enlargement decisions. 
~
GELLHAUS, E. HARLAN 
Increased rate of consolidation 
with vertical sand pile drains. 
~
GILSON, DONALD DEAN 
Public information as a part of a 
city planning process. 
~
GIRVAN, ROBERT FRANZ 
High-frequency de Haas-
van ALphen effect in tungsten. 
~ 
GOHMAN, RICHARD WALTER 
Dynamic response of a ground 
effect machine. 
~
HAMMOND, DAVID HAROLD 
Solieitation costs and returns of 
s e Le cted Sioux City Lives tock 
commission returns. 
~
HANDY, LEE CLAIR 
Student attitudes toward the 
Iowa State University Counsel-
ing Service. ~ 
HANING, QUENTIN .CHANTRY 
A comparative study of tissue 
carbon dioxide in vertebrates. 
~
~ 
HANSEN, DAVID AR THUR 
The structure of YNi. 
~
HARRIS, JOHN FRANK 
The influence of applied normal 
pressure on bond between con-
crete and reinforcing steel in 
pull-out tests. 
~
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HASCHKE, MARILYN SUE BRIGGS 
Food practices and physical 
development of preadolescent and 
adolescent children in selected 
Low-income fami Lies. 
Food and Nutrition 
HA~THOMPSON 
On Length functions and the Young 
sigma integral. Mathematics 
HAVRAN, DENNIS L~ 
Federal regulation of the Livestock 
and meat industry, 1914-1919. 
~  
 
HAWLEY, JAMES LEE 
HOPER, JOHN HONETT 
Application of an A. C. Read, 
Write Mode to Large magnetic 
film memories. 
Electrica~ 
HOQK5:ROBERT DAVE 
Contro L of baby pig anemia by 
feeding high Leve ls of iron to 
lactating sows. Animal Science 
HORAK, GERALD~ 
A comparative study of Virginia 
and sora rai Ls with emphasis on 
foods.~~~y 
HORTON, RICHARD EWERS 
Digital computer simulation of 
Permeability of diatomite filter control systems. 
cakes containing various flocculent ~
solids. ~~ HOSTETTER, HEBER P., III 
HAYASHI, LEWIS AKILA Comparative morphology of the 
Application of traffic signals to dormant plumule in genera of 
street intersections. the Leguminosae. 
~ ~~~~ 
HERNANDEZ, PEDRO FELIX HOUGEN, ROY EUGENE 
A comparative analysis of theories 
of social change: perspectives and 
dimensions of American social 
change theorists. 
~
HESS, RONALD ERNST 
Attitude measurement and ana Ly sis 
of an architectural subject. 
~
HILLBERRY, BENNY MAX 
Broad-band, random- Load fatigue 
testing system. 
~
HILLEMAN, DANIEL NELSON 
The effects of source on readers 
of a weekly newspaper. 
Technical Journalism 
HI~RLIN 
Effects of different dietary 
proteins on carotene utilization 
Changes in knowledge and 
a:ttitudes of farm supply dealers 
participating in a dealer train-
ing program. 
~~ 
HUERTA, ARMANDOSALANOVA 
Physiological effects of drying 
Coffee arabica seeds. 
~tPa~Lo& 
HUNTSMAN, GENE RAYMOND 
Chromatographic patterns of 
body mucus of some catostomid 
fishes.~ 
HUTSON, LINDA JEAN . 
Development of a test to deter-
mine increase in knowledge of 
basic textile terms. 
~
in young rats. Food and Nutrition IVERSON, ROGER DUANE 
HILMES, JEROME~~ Participant response to the 
Predicting fatigue Life of pre- teaching of principles in a 
stressed concrete flexural county extension agronomy 
members. ~ school. ~
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IVINS, ROBERT EUGENE 
Pre- and post-irnpoundrnent 
studies of waterfowl on Elk 
Creek Marsh. 
~
JAMES, ALLAN LACY 
The application of naptha-
Leneacetic acid and naphtha-
Leneacetarnide on soybeans 
and its effect on Lodging and 
other agronomic characters. 
~Y. 
JELLINQER, THOMAS CHRISTIAN 
The critical path method in c0n-
struction: an investigation of its 
effective.ne s s. 
~
JENSEN, PAUL RICHARD 
The capital improvements 
program for small cities. 
~· 
JENSEN, WILLIAM LEE 
Criteria for the physica L 
planning of community-junior 
co Llege s. 
~
JESKE, CAROL AHRENS 
Experiences with young chi Ldren 
of seventh- and eighth-grade 
pupils in Des Moines. 
Horne Economics Education 
JOHNSON, HERBERT ALLEN 
Ion exclusion ana Ly sis by an 
equilibrium plate model with a 
non linear extension agronomy 
school. Education 
JOHNSON, ROBERT'COREY 
Subscriber Likes and dis Likes 
in relation. to weekly newspapers 
in four Iowa cornrnunitie s. 
Technical Journalism 
JO~ROY 
The effect of backwash 
techniques on effluent quality 
of sand filters. 
~
JOHNSON, WILLIAM HAL 
An analysis of the outdoor-
writing style of John Madson. 
Technical Journalism 
JU~
Individual differences in 
discrimination Learning in 
young children. 
~t 
KAHLER, ALAN ARNOLD 
Cornpetencie s in agriculture 
needed by males employed in 
retail farm machinery 
distribution. Education 
KALDENBERG,RONALi3'ELWIN 
Price flexibility in the 
agricultural processing 
industries. 
~
KAMAT, DATTATRAYA VITHOBA 
Factors influencing granule 
formation in mixtures contain-
ing pota s siurn nitrate. 
~
KAUFMANN, GERALD WAYNE 
Ecology of Elk Creek in relation 
to its management for marsh 
wildlife. 
~~ 
KELLEY, WILBOURNE A., III 
Factors affecting the bearing 
capacity of ca st-in-place piles. 
~
KLOCK, GLENN ORVAL 
Horizontal and vertical 
hydraulic conductivity measure-
ments of some Iowa soil types. 
~
KLOCKE, RONALD ANTHONY 
Factors related to the change in 
the population of the rural 
incorporated places in Iowa, 
1950-1960. 
~
KLOOS, LY LA DODD 
The interaction of microwaves 
and bone within the e Le ctronic 
_range.~ 
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KLOTZ, D. ELINORE 
Recognized educational needs 
related to marriage and family 
Living of twelfth-grade boys and 
girls in Iowa. 
Home Economics Education 
KRAMER, DONALD DWAIN 
Structural analysis of the north 
central region grain industry. 
!'2C~ 
KRATZER, DILLARD DAL 
Genetic and environmental factors 
affecting milk flavor. 
Animal Science 
KR~CE ANN HRIBEK 
Identifying and obtaining informa-
tion from purchasers of used 
clothing.~ 
KUHN, PHYLLIS JEAN 
Synthesis of some polynuc Lear 
tantalum halides. ~
KUMAR, SUBODH 
A study of chloride stabilized 
roads in Hamilton and Franklin 
Counties, Iowa. 
£ivil En~ineer~ 
KUO, MARIA SHIH-CHI 
On the existence of the weighted 
Stieltjes mean sigma integral. 
~
LAGIER, THOMAS FREDRICK 
Design of a beta-ray-excited 
homogeneous X-ray source for 
industrial applications. 
~
LARSEN, RANDOLPH EDWARD 
Effects of dried whey and Lactose 
additions to lamb fattening rations. 
Animal Science 
LEE, SUNG GUE"' 
The effect of aging on the forma-
tion of mitochondri?- in p,otato 
tuber.=. tis sue. 
Botani and ~atholoJU 
LENHARDT, CHARLES A. 
Dichroism of potassium tetra-
chloroplatinate (II). 
Chemistrx 
LENZ, TERRY GENE 
Determination of thermo-
dynamic activities for the tin-
thallium system by vaporization 
measurements. 
~
LINDSEY, La VERNE YOUNG 
Values of homemaking pupils 
attending two national 
conventions. 
Home Economics Education 
LIN~E 
Perceptions of emigrant farm 
families before and after 
migration. 
~
LORETAN, PHILIP ARTHUR 
Influence of rate of Loading on 
the tensile properties of normal 
alpha uranium. 
~
LUCKEN, CHARLENESCHMITT 
The image of the home 
economics profession held by a 
sample of home economics 
graduates Living in 21 Iowa 
counties. Technical Journalism 
LUTHY, JAME~ 
The cation effect on acid-base 
reactions in fused alkali 
nitrates. ~
MAGILTdN, JAMES HENRY 
B Lood supply to the genitalia 
and accessory genital organs 
of the goat. 
~
MARCOTTE, VINCENT CHARLES 
A study of oxygen solubility in 
some niobium-zirconium alloys. 
Metallur~ 
MARLOWE, MICKEY ORVILLE 
Elasticity and kilocycle internal 
friction of Y 203. 
~
MARQUEZ-SANCHEZ, FIDEL 
Effect of cytoplasmic male 
sterility and pollen restorer 
genes on performance among 
different genotypes of hybrid 
corn.~ 
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MARTENS, DAVID GUSTAV 
Price relatives for hardwood Log 
grades. ~
MAR TENS, LAURENT RAPHAEL 
Farm planning methods in the 
MIDGARDEN, DORIS JANET 
Studies of bacterial chromato-
European common market. Sound absorption in substituted 
Eco~s and Sociolo~ methane-inert gas mixtures. 
MASON, WATSON SWEATT, JR. ~ 
A multitrait-multimethod '. MILLER, MICHAEL HOLMES 
approach to the analysis of group ' Estimates for the mean of a 
interpersona L relations. discrete variab Le obtained from 
Psic~logx transformed data. Statistics 
MATULEF, NORMAN JAY MILLER, THEODORE~ 
The effects of short-term 
vocational counseling on temporal 
orientation. ~
MC CORMICK, DENNIS JAMES 
A construct validation study of 
three methods of job eva Luation 
via the method-trait matrix. 
~ 
MC COY, PATRICK THOMAS 
Change in the traffic flow on the 
north half of the Iowa State 
Traffic flow generated by Ames 
Senior High School. 
~
MITCHELL, JAMES L<ENT 
The effect of Land s Lope and 
terrace systems on field 
machine efficiencies. 
~
MOLINUEVO, HECTOR ARIEL 
Heritability of production in the 
first, second and third lacta-
University campus. tions. Animal Science 
~ MONFORT,~WARD, III 
MC NALLY, MARY ELIZABETH An experimental equation of 
Relationship between achievement state for potassium metal. 
in communication skills and ~
achievement in English 101 at MONTAG, GERALDINE MARY 
Iowa State University. Education The feasibility of using pre-
MEAD, S. EDWARD ~ determined motion times as a 
Separation of rare earth nitrates in tool in food production manage-
a pulsed extraction column. ment. Institutio~na,&_ement 
~ MONTGOMERY, LESLIE DAVID 
MEANS, KATHLEEN OSSIAN Thermal diffusivity of uranium 
Experiences with food of Iowa girls dioxide. ~
in grades eight through twelve. MUNK, JANEL 
Home Economics Education Re Lation of oven and internal 
MEDINA-CASTRO, JORGE temperatures to physical, 
Cyclization of oxalylamino acid chemical, and organoleptic 
qualities of fresh and frozen 
pork roasts. 
Food and Nutrition 
Products of a colorless mutant of MUSICK, GERALD JOE 
Serratia marcescens. 
~i~ 
MEHRA, NARENDRA KUMAR 
Conditions for limiting sulfide in 
the reductive decomposition of 
gypsum. Chemical En~ineerin~ 
Effect of dilution and particle 
size of granular insecticide 
formulations on European corn 
borer control. 
Zooloax ~d ... Entomolo,&X 
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NA VIAUX, LA REE DE VEE 
Se L£ Localization of b Lind and 
sighted children. 
~
NEAL, ALAN SCOTT 
Effect of ocular dominance on 
depth perception and on pursuit 
tracking performance. 
~
NIEBEL, HAROLD HERSHEY 
Productive properties of 
topological spaces. 
Mathematics 
NIR~DUKOTTAE S. 
Biological evaluation of rice and 
peanut proteins. 
Food and Nutrition 
NO~LEE 
Zones of Limited information in 
or bi ta L tracking. 
· NOURI, ESMAT MOUSTAFA 
A Monte Carlo study of selection 
for a quantitative genetic trait in 
full-sibling population. Statistics 
NUNEZ, QUOTERIO S. ~
B Lood vessels of the genitalia and 
accessory genital organs of swine 
(Sus scrofa dornesticus). 
~
NYE, JOHN ROBERT 
A test of the validity of the social 
cost career model. 
~
OGDEN, JOSEPH CORNELIUS 
Stratigraphic interpretation of 
some quaternary sediments, 
Barrow area, Alaska. ~ 
OLPIN, LINDA LEWTON 
The orthopedically handicapped 
child in a doll play situation. 
~ild Develo_£rn~t 
OLSEN, NEIL CLEMENT 
The effect on the Iowa State 
University campus traffic due to 
the adjacent Lincoln Way widening. 
~
OSB UN, DONALD LOWELL 
Models for evaluating selected 
levels of erosion control. 
~
OTT, PATRICIA SUZANNE 
Reliability and extent of dis-
crimination among homemaking 
teachers f or measures of 
teacher-pupil rapport and class 
achievement. 
Horne Economics Education 
oz~
Comparisons of laboratory and 
greenhouse tests for nutrient 
availability in soils. ~
PACE, FLOYD ARTHUR 
Student teaching programs in 
modern languages. Education 
PARIMALA, AJI NARASi'MHACHAR 
Decision-making opportunities 
and acceptance of new ideas by 
homemakers in one village in 
India. ~~t 
PARK, HONG-SIK 
Pos sib Le factors in the split-
defect of swiss cheese. 
~
PATEL, JAYAPRABHA BIPIN 
Organization and management 
of selected Iowa hospital dietary 
departments, and plan for study 
of such departments in Gujerat 
State, India. 
Institution ~t 
PAULiS;J:ER'fiOLD WILLIAM 
Fractionation of Lipid mixtures 
by dialysis and gel filtration. 
The rrnodynarnic properties of 
combustion gases. 
~
PEDERSEN, DAVID E. 
Al Lu via L rnorpho Logy of the Little 
Sioux River valley in western 
Iowa. ~ 
PEDERSEN, KNUD BORGE 
Mechanical properties of 
zirconium at elevated tempera-
tures.~ 
PEDERSEN, ROBERT DENNIS 
A positioning device for the 
network analyzer print out 
system. 
~
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PETER, CHENNEKA TU PAILY 
Pathogenesis of a herpe svirus 
isolated from an outbreak of 
mucosal disease. 
~
PETERS, LEO CHARLES 
Viscous shear torque generation 
between rotating plates. 
~
PETERSON, IDELLEM. 
Growth of gadolinium single 
crystals.~ 
POLUJAN, ROMUALD KAROL 
Open spaces in the city core-
their necessity and the 
opportunities for providing them 
in communities. 
~
PUMPLIN, BRUCE A. 
Digital conversion of transfer 
functions from the S-domain to 
the Z-domain. 
~
RAMBO, RICHARD SCOTT 
Enumeration and identification of 
enterococci and coliforms in 
dehydrated vegetab Les. 
~
RECKENDORF, FRANK FRED 
Drainage phenomena as related 
to a tundra regime in no thern 
Alaska. ~
REDINGTON, BRYCE CRAIG 
Helminth parasites of rails and 
host-parasite relationships of the 
trematode Protechinostoma 
mucronisertulatum . 
~
REED, M. PA TRICE 
Use of hip silhouettes for skirt 
pattern alterations. 
Textiles and Clothing 
RE~ALBY 
Images of home economics held 
by relevant Iowa publics. 
~
REYNOLDS, JOHN EVERETT 
Financia L experiences with Land 
contracts in Iowa. 
~
RHOADES, KEITH R. 
The histopathology of acute 
pasteurellosis in mature 
chickens.~ 
RICHARDS, CYNTHIA 
Deve Loping an identity through 
art work for the specia Lty shop 
in a small community. 
~
RICKLEFS, MARLIN J. 
Impact characteristics of an 
expanding gas in a cylindricq) 
tube.~ 
Mechanics 
RO~MARY DIANE 
c 'omparison of fabric descrip -
tions by consumers and home 
economists. 
~
ROBERTS, SHERRELL RAE 
Alteration of commercial 
patterns on dress forms 
developed for this purpose. 
~
RODINE, ELWARD THEODORE 
The therma L expansion of 
ho Lmium and terbium sing Le 
crystals. f,_hx_sics 
ROMERO, GALO EDMUNDO 
Efficiency of mass se Lection for 
plant height in oat populations. 
~
ROSKOS, ROLAND RUFUS 
Deuterium isotope effects on 
molar volumes and surface 
tensions of several hydro-
carbons. ~
RY AN, MILDRED BELLING 
Perceptions of county extension 
home economics committees of 
their responsibilities and 
experiences. 
Home Economics Education 
RY~
Electrical conductivity of 
insulating diamond. Physics 
SCHLEUSENER, STUART A. 
The helium-neon gas laser. 
~
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SCHMID, LAWRENCE ALLEN 
Model study of circular settling 
tanks with flocculent solids. 
~
SCHREIBER, ERNEST FREDRICK 
SKINNER, JANET ANN 
Differentiation among home-
making teachers in establishing 
rapport with seventh- and 
eighth-grade pupils. 
Synthesis of negative capacitance Home Economics Education 
and its application to the reduction SMI~LAlJREN~M 
of stray capacitance. Transmission electron micro-
~ ~ scopy of sodium chloride. 
SCHULTZ, RICHARD VERNON 
An improved D'Arsonval meter SMITH, DALE LEROY 
with e Lectrical feedback. Temperature distribution in a 
~ hollow cylindrical manometer 
SCHWARTZ, PATRICIA MC COLLY column. ~
Relation of certain variables to SMITH, MALCOLM JULES 
concepts of home economics held The magnesium-cobalt phase 
by high school senior gir Ls. diagram and the thermo-
Home Economics Education dynamics of formation of 
SC~Y MgCo2 • ~
Dominant personality values of SMITH, RICHARD MICHAEL 
parents and their relation to Effects of intracranial injections 
child rearing goals. of gamma-amino butyric acid 
~ and epsilon-amino caproic acid 
SHAEFFER, RONALD EDWARD on a brightness discrimination 
Model analysis of a hyperbolic in the albino rat. ~
paraboloid thin shell. SPARKS, PAUL WHITNEY 
~g Thermal expansion measure-
SHANNON, EDWARD LEO ments on sapphire and rubidium 
Heat and chlorine resistance of iodide below 20°K. ~ 
enterococci. STEELE, JAMES LEROY 
~~ Deterioration of shelled corn 
SHEIKH, GHULAM SARWAR during drying as measured by 
Soil mechanics and emergence carbon dioxide production. 
force of plants. ~
~ STOTTLEMYER, WILLIAM E. 
SHEKER, LAURENCE THOMAS Boron and plant biochemistry. 
Effect of unaerated detention on ~~
the contact removal capability of STOWE, WAIN WILFORD 
stabilized activated sludge. Model evaluation of soil 
~ factors affecting rigid pave-
SIMON, NICHOLAS KENNETH ment pumping. 
Flux distribution and criticality ~
of fast reactors using multigroup SUKOT JO, WIRA TMOKO, JR. 
methods, ~ Specific gravity, fiber Length 
SIVGALS, PETER and holoce llulose variations in 
Ionization of some rare earth Pinus merkusii. Forestn:. 
atoms by electron impact. SUNDQUIST, DONALD JOHN 
Ph,pics Equilibria and kinetics of the 
reaction of phosgene with 
thorium oxide. 
~
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SUV ANASINGHA, KHIEN 
School of architecture for 
Chiengmai University, Thailand. 
~g
SWIFT, CURRAN STEWART 
Pulse wave velocity studies in 
man and dog. 
~
TAIT, JOHN LAWRENCE 
Social power in a rural social 
system. 
~~ 
TERAWANIJ, VATANACHAE 
Construction techniques applicable 
to a gunny sack factory building in 
Thailand. Architecture and 
~
THOMAS, JAMES MEREDITH 
Influence of stimulus size on 
perceptual performance by 
different age groups. ~ 
THOMAS, ROB ER T JOSEPH 
The fine structure of the mitotic 
apparatus of a vertebrate embryo 
Brachydanio rerio. ~
THURLOW, SANDRA SUE 
Effects of sensitivity, lag and 
speed of response of temperature-
contro Lled range surface units and 
burners in food preparation. 
Household Equipment . 
TINOCO, . FERNANDO HE RIB ER TO 
Structural properties of cement-
stabilized soils. ~
TOKSOZ, SADIK 
Two-dimensional infiltration and 
the wetting fronts in some Iowa 
soils. ~
TUCKER, ROBERT CLARK 
A study of the yttrium-oxygen 
system. ~ 
ULGEN, ALI NAZMI 
Effect of rate and time since 
application on residual availability 
of applied phosphorus in two 
Iowa soils. A~rono~ 
VAN OMMEREN, IVAN DALE 
Vocationa L-technical education 
in four northwest Iowa counties. 
Education 
VANI5fVUSSE, FREDERICK J. 
Cell numbers and hemoglobin 
content of the blood of cotton-
tails in Iowa. 
~~ 
VOLKMAN, DALE ARNOLD 
Effect of humidity on tracheid-
Lumen dimensions in red pine. 
~ 
VREDENBURGH, LARRY DALE 
Reactivity and expansion phe-
nomena as related to physical 
properties of carbonate rocks. 
~ 
WACHTEL, MARILYN FAYE 
Ability of rapport inventory and 
achievement tests to differen-
tiate among homemaking 
teachers. 
Home Economics Education 
WAGNER, RAYMOND EDWARD 
The roles of the Iowa farm 
machinery dealer as perceived 
by the dealers and by the Iowa 
farmers. 
~
WALKER, DAVID ALAN 
The specification of optimal 
time paths for macrodynamic 
models of economic growth and 
stabi Liza ti on. 
~~ 
WALTER, MARVIN JOSEPH 
Effects of marbling and maturity 
on the physical and chemical 
characteristics of bovine 
Longissimus dorsi muscle. 
Animal Science 
WA~MAILUN 
Sound absorption in binary 
mixtures of halo-methane gases. 
~ 
WARGO, PHILIP MATTHEW 
Growth of excised roots of 
white oak~ vitro. Botany 
~
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WARRACK, ALLAN A. 
Changes over time in goals of 
farm people. 
~
WEAR, RICHARD RODNEY 
Time-Limited intercepts 
originating from a circular orbit. 
~
WEAVER, JUDITH RAE 
Resistance to some macro Lide 
antibiotics in Staphylococcus 
aureus. ~ 
WEED, JOSEPH B. 
Factors related to present 
occupations of ma Le high school 
graduates of Glidden-Ralston 
Community High School. 
Education 
WE~RYDEAN 
Noise reduction of circular saw 
blades by controlled air. 
Education 
WENCKE,'NORMAN CLARENCE 
Evaluation of granular filters 
for contact water softening. 
~
WHEELOCK, GERALD CALVIN 
The farmers' decision-making 
process in the purchase of new 
tractors. 
~
WILLIAMS, DARWIN BASIL 
Cross- and self-fertility relations 
among inbred Lines of Medicago 
sativaL. ~
WITTE, JAMES HENRY 
Oxidation studies of some 
refractory metals. ~ 
WOLF, JAMES DAVID 
Effects of intermittency and 
moda Lity of sensory feedback 
on two-dimensiona L compensatory 
tracking performance. ~
WOOLSONCROFT, REGINA FED ELIA 
Criteria for serving methods in 
school Lunch programs. 
~
WORKS, RICHARD ELLIOTT 
The effect of the addition of 
short Lengths of stee L wire on 
the strength and deformation of 
concrete. ~
YANG, HONG-I 
A solution of a plate prob Lem 
by the use of five-point matrix 
difference equations. 
Mathematics 
YO~YMARIE 
Interests of high school girls 
planning or not planning to 
major in home economics in 
college. 
Home Economics Education 
YOUNG, JOHN DAVID 
The creep of thorium near 
room temperature. ~ 
YORK, ROBERT DALE 
Effect of cytoplasm on 
agronomic characteristics of 
double-cross hybrid corn and 
three-way-crosses of "exotic" 
Lines of maize. ~
ZARA, AMIR ELIAS 
Transductional analysis of 
histidine dependence in 
Staphylococcus ~· 
~
ZILL, DENNIS G. 
Applications of two-dimensional 
Laplace transforms. 
Mathematics 
ZI~R LAWRENCE 
Air inductor characteristics 
for crop drying. 
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Degree Master of Engineering 
CHIHAK, PAUL PETE 
High order harmonic generation 
utilizing the abrupt recovery of 
stored charge in diffused P-N 
diodes. ~g
ENGHOLM, KENNETH JOHN 
A pulsed semiconductor 
phase-locked oscillator. 
~
JOHNSON, THOMAS KNUTE 
A parametric amplifier. 
~
KHAN, SYED HUSAIN ALI 
Interaction of Linear controls 
in a complex system. 
~
KURIGER, WILLIAM LOUIS 
The use of phase-Lock loopes 
in frequency synthesizers. 
~
SECOR, ALAN 
Computer techniques for 
analysis of electronic circuits. 
~
Degree Master of Landscape Architecture 
F JARE, PAUL STANLEY 
A case- study in regional 
outdoor recreation planning. 
~
HALL, JEFFREY LAWRENCE 
A survey of education in 
Landscape architecture. 
~
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Degree Doctor of Philosophy 
1963-1964 
The theses are Listed in alphabetical order by names of authors. 
Each Listing includes the name of the author, the title of the thesis, and 
the department. 
ABDULRAHMAN, MUSTAFA S. 
Effect of ions in solution on the 
permeability of filter aids. 
~
ACOSTA, SOCORRO OLAIVER 
Lipid and phospholipid content 
of turkey tissue. ~  
ALLEN, RICHARD DEAN 
Fine structure of ce LL division in 
Psilotum nudum. ~
ANDERSON, ANDREW JOHN 
Reverse transient response in a 
P I N diode. 
~
ANDERSON, DALE ARDEN 
A second-order, one strip shock, 
integral relations study of the 
direct nonequilibrium hypersonic 
b Lunt body prob Lem. 
~­
AUER, LUDWIG 
Impact of crop-yield technology 
on United States crop production. 
~
BARKS, PAUL ALLAN 
Photochemistry of isocolchicine 
and related compounds. 
Che~strx 
BAUGHMAN, ROB ER T WILLIAM 
The enumeration of Lactic 
streptococci. ~
~iry and Food Indu~ 
BAUMANN, DONALD PAUL 
Preservation of Lactic cultures. 
~
BEAR, WILLIAM FORREST 
Matriculation, progression and 
employment status of agricul-
tural engineering graduates 
from the Iowa State University 
of Science and Technology. 
Education 
B ECifWi'TH. WILLIAM F. 
Determination of turbulent 
thermal diffusivities for flow of 
Liquids in pipes. 
~
BERLIN, JERRY D. 
F Lage Llar initiation and 
centrioles in ALbugo. 
~
BETHEA, ROBERT MORRISON 
Modifications of the Van 
Deemter equation in gas 
chromatography. 
~
BLAKE, DUANE LEROY 
Re Lationship of high school 
training in vocational agricul-
ture to subsequent establish-
ment in farming and participa-
tion in organized groups. 
Education 
BO~DNEY RUSSETT 
Sound dispersion in binary 
mixtures of halomethane gases. 
~ 
A circulating copy of each complete thesis is available in the Iowa 
State University Library, Ames, Iowa. Abstracts of these theses are 
published in Dissertation Abstracts. A microfolm or a photostat copy 
of a thesis may be purchased from Dissertation Microfilms, 313 N. 1st 
Ave., Ann Arbor, Michigan. 
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BOOKER, AARON HICKS 
Nonlinear estimation. Statistics 
BOWEN, DALE WENDEL~ 
Volt-ampere characteristics of 
semiconductor pinch-off diodes 
prior to pinch-off. 
~
BOWERMAN, ALAN MARQUIS 
Chemical estimation of urinary 
estrogens of gilts. Anima L Science 
BREEN, BERNARD P~
Peak heat flux in nucleate boiling 
heat transfer. 
~
BRINKLEY, BILL ROBERT 
The development and application 
of a silver-a Ldehyde reaction for 
the study of chromosome ultra-
structure. ~
BROWN, JAMES RICHARD 
Nitrogen and carbon transforma-
tions in a soil as influenced by 
additions of crop residues. 
~
BROWN, THEODORE MAR TIN 
Preparation and reactions of some 
Lower tungsten halides and halide 
complexes. ~
BRUNER, BUDDY LEROY 
Spectrophotometric study of the 
gaseous equilibrium of cadmium 
and cadmium(II) chloride. 
~ 
BUNCH, RONALD JAMES 
Factors affecting utilization of 
copper by swing. ~
CAILLOUETT, CHARLES W., JR. 
Effect of forced activity on blood 
lactic acid in channel catfish, 
Ictalurus punctatus (Rafine.sque). 
~
CARLSON, CLARENCE A., JR. 
CARROLL, BENJAMIN LESTER 
Electron diffraction investi-
gation of diborane and boron-
a lkyls. ~
CHA TTERJI, ARUN K. 
Reactions of dia ldehyde 
starches and wheat proteins 
·~
CHUNG, HUI-YING 
The transient response of the 
cesium diode to potential pulses. 
~
CLARK, ALFRED JAMES 
Relation of blood plasma free 
amino acids and ingested pro-
tein in swine. Animal Science 
CLARK, WARREN~ 
The low temperature microflora 
of young Cheddar cheese. 
~
CLAUS, GEORGE WILLIAM 
Metabolism and fine structure 
of Acetobacter suboxydans. 
~
COCHKANOFF, OREST 
Motion of a fluid in a moving 
vessel. Theoretical and 
~~
COWGILL, DALE STEPHEN 
Deformation behavior of 
niobium and tantalum at Low 
temperatures. ~
COX, RODNEY EDGERTON 
Determination of the specific 
gravity of micro quantities of 
bituminous substances. 
~
DALE, ROBERT FREDERICK 
Weather effects on experi-
mental plot corn yields: 
Bottom fauna of the Mississippi 
River near Keokuk, Iowa, with par-
ticular reference to possible control 
of Ephemeroptera and Trichoptera. 
Climatology of selected 
favorable and unfavorable 
conditions. ~
DAMIRGI, SALIH MAHMOOD 
Serogroups of Rhizobium 
japonicum in Iowa soils as 
affected by different soil types, 
crop sequence and host geno-
~
CARPENTER, VIRGINIA VERLENA 
Inventories of opinions concerning 
selection, use, and care of c lath-
ing.~ type. ~
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DANOFSKY, RICHARD ARLEN 
Random noise analysis in the 
Iowa State University U TR-10 
reactor. ~
DAVISON, FREDERICK CORBET 
Critical, contro Lled inha Lation . 
study of pathogenesis of neo-
dymium oxide in mice and 
guinea pigs. ~
DAYHOFF, ELDRED EUGENE 
Generalized polykays and applica-
tion to obtaining variances and 
covariances of components of 
variation. Statistics 
DeVRIES, DALE'BYRON 
The effect of oxygen on the recoil 
reactions of carbon-11 in 
hydrocarbons. ~
DOWELL, DOUGLAS CHARLES 
Response of statically and 
dynamically Loaded cylinders 
embedded in granular materials. 
~
DRAPER, ARLEN D. 
Se Lection for seed size in 
Lotus cornicu Latus L. 
~ 
DRESSER, MILES JOEL 
An experimental investigation of 
surface ionization. ~
DUNNING, WAYNE WOODSON 
Calculation of acid dissociation 
constants. ~ 
EDMISTON, CLYDE K. 
Analyses of electronic wave 
functions and chemic a L binding 
in small molecules. Chemistr_x 
EGGENBERGER, ULRICH LEWIS 
An analysis of high school 
vocational agriculture from 
evaluations of graduates in 
west Texas. Education 
ELLIS, HAROLD'BER:NARD 
Stabilization of soils with Lime and 
sodium silicate. 
Civil En~ineering 
ERDMAN, KIMBALL STEWART 
Taxonomy of the genus 
Sphenopholis (Gramineae). 
Botan and Plant Patholo 
EUSEBIO, JOSE A. 
Fat utilization by baby pigs. 
~~ 
FARRIS, GEORGE JOSEPH 
A digital differential analyzer 
programming system for the 
I.B. M. 7074 computer. 
~~ring 
FELT, ROWLAND EARL 
Design evaluation of a fused 
salt-molten metal extractor. 
~~ 
FESTING, MICHAEL FRANCIS W. 
The response to se Lection for 
body weight and egg weight in 
thefowl. ~
FINCH, DONALD RAY 
Multipactoring at a sing Le 
electrode. ~
FLETCHER, WILLIAM ELLIS 
The histology of the bud graft 
union in Prunus. Horticulture-
~
FLOCK, DIETMAR KONRAD 
Selection among Holstein-
Frie sian cows. Animal Science 
FRANDOLIG, JOHN~ 
Liquid-phase mass transfer at 
Low flow rates in a packed 
column.~ 
FREY, JOHN THEODORE 
Solvent and structural effects 
on bimolecular elimination 
reactions. ~ 
FRIEST, DAVID T. 
Optimization of a celestial-
inertial navigation system using 
single-body tracking. 
~
FUNK, HERB ER T JOSEPH 
Effects of a new manufacturing 
plant on business firms in an 
eastern Iowa community. 
~
GABRIELSON, JAMES EARL 
Potassium nitrate from nitric 
acid and potassium chloric:Ie. 
~
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GARZA, ANTONIO 
The relation of calcium 
nutrition and bacterial populations 
in roots to development of leaf 
symptoms in soybeans. 
Botan and Plant Patholo 
GEHLE, MARVIN HARLAN 
Vitamin B6 metabolism in the 
chick.~ 
GEORGE, KALANKAMARY PILY 
Base course mix design criteria 
for cement-treated loe s s. 
~
GIBBENS, JOHN MONNETT 
Income possibilities of basic 
alternative adjustment programs 
for small farms on Tama-
Muscatine soils in Iowa. 
~
GLENN, GEORGE REMBERT 
X-ray studies of lime-bentonite 
reaction products. 
.fivil En~ineering 
GLESS, GEORGE E. 
Application of the direct method 
of Liapunov to the power system 
stability problem. 
~
GOLDEN, JOHN ORVILLE 
Mass transfe::.· studies in forming 
and collapsing droplets. 
~emical En_g_i~ering 
GONZALEZ, CARLOS L. 
Genetic variability in quantitative 
characters induced by thermal 
neutron treatment of diploid, 
tetraploid and hexaploid oat 
seeds. ~ronoln;}: 
GRABER, LELAND DALE 
Some stability properties of 
linear operator equations. 
Mathematics 
GREEN, JAMES DYER 
Availability of complexed zinc to 
pigs and chicks. Animal Science 
GREER, HOWARD ~
Effect of growth regulators on 
reproduction in soybeans. 
A.&.ron~m_x-~ 
Patholo~ 
GRIMES, MICHAEL 
Digital approach to economic 
power system loading. 
~
GRISWOLD, AZEL ALAN 
Photochemical studies on 
unsaturated ketones. ~ 
GROSVENOR, DALE DAVID 
Uses of integer programming in 
problems of optimization and 
their computational aspects. 
~ 
HABERMANN, CLARENCE E. 
Vapor pressures of the rare 
earth metals. ~
HARPER, JUDSON MORSE 
So lid support characteristics 
and plate height in gas chroma-
tography. 
Dair_x and Food Industr_y 
HAWKINS, GEORGE WINFRED 
Some factors affecting early 
root deve lopment of corn. 
~ 
HENDRICKSON, HOWARD T. 
Real polynomial representations 
of multi-valued logic. 
~
HERMANN, ROB ER T JAY 
Techniques for treating non-
Gaussian random processes. 
Electri~ En.&_i~erins._ 
HETTEL, HENRY JOHN 
Observations on the vacuum 
ultraviolet spectrum of atomic 
nitrogen emitted from the 
microwave-driven discharge. 
Chemistrx 
HIGGINBOTHAM, HARLAN K. 
Electron diffraction inve stiga-
tion of 0 2, N 2(CF3) 4 , and 
deuterium isotype effects in 
C 2H6 and CH3NH2 • ~
HINKELMANN, KLAUS HEINRICH 
Design and analysis of multi-
way genetic cross experiments. 
Statistics 
~
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illRSCHMANN, ROBERT PAUL 
The vibtational spectra of aklyl 
isocyanates, isothiocyanates 
and thiocyanates. ~
HOAGE, TERRELLRUDOLPH 
Selection of lines of the honey-
bee , Apis me,llifera, resistant 
to American foulbrood through 
topical application of Bacillus 
larvae spores to young larvae. 
~
HOFFMAN, EUGENE JAMES 
The nucleic acids of kineto-
somes isolated from 
Tetrahymena pyriformis. 
A theoretical investigation of 
heat transfer to fluids in Laminar 
flow in tubes. 
~
HOUSE, ALVIN E. 
Identification and analysis of 
agricultural supply control 
alternatives. 
~
IKENBERRY, RIOBARD WILLIAM 
CeLLulase activity in corn stalks 
infected with Fusarium monili-
forme Sheld. and its relation to 
stalk rot. 
~y 
IVERSEN, JAMES DELANO 
Similar solutions of magnetogas-
dynarnic Laminar compressible 
boundary layers. ~
En,&_ineerie$-£ectrical 
En~ineering 
ISillDA, HARUHISA 
A genera Li zed learning network 
using ada:ptive threshold elements. 
~
JANZEN, EDWARD GEORGE 
Autoxidation of carbanions. 
Occurrence of electron-transfer 
reactions. ~ 
JENSEN, KEITH FRANK 
Effects of temperature, photo-
period and provenance on the 
growth and development of 
Scotch pine seedlings. 
~-~ 
 
JUNKHAN, GEORGE HANBURY 
Effects of free-stream turbu-
lence on heat transfer from a 
flat plate with a pressure 
gradient. Mechanical 
En.&_inee_;:in,& ~
~
JUTRAS, MICHEL WILFRID 
Photo-thermoperiodic responses 
of orchardgrass. ~­
Botan and Plant Patholo 
KE, YANG-HSIEN 
Cellulose digestion by bacteria. 
~~ 
KEETON, DEE 
Growth of fishes in the Des 
Moines River, Iowa, with par-
ticular reference to water 
Levels. Zoo~gy and E~molo~ 
KELLE;_HER, DENIS JOSEPH L. 
The importance of bull x herd-
year-season interaction in milk 
production. Animal Science 
KENNEY, MARY~ 
Formation of immunoproteins 
during protein repletion. 
Food and Nutrition 
KHA~SAN 
Effectiveness of recurrent 
selection and recurrent 
irradiation in oat breeding. 
A,&_r~my;-~t 
Pa tho lo~ 
KHAkF-ALLAH, ABDEL AZIZ M. 
The effect of three sib-mating 
systems on improvement of 
quantitative characters in the 
tomato. Horticulture 
KINNEY, PAT'RiCKJOHN 
An infrared study of the tributyl 
phosphate-nitric acid-water 
system. Chemical En,&ineerin.$ 
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KLEPFER, JAMES STEPHEN 
Pyrometallurgical decontamina-
tion of a magnesium-thorium 
alloy. ~g
KLONGLAN, GERALD EDWARD 
Ro Le of a free sample offer in 
the adoption of a technological 
innovation. 
~
KNAPHUS, GEORGE 
Fungistasis of Pythium 
graminicolum in soil. 
Botan and Plant Patholo 
KONOPIK, ALVIN EUGENE 
Radial variation of Eddy diffusivity 
tensor components for three-
dimensional mass transport. 
~
KRIENS, RICHARD DUANE 
Effects of metal ions in free 
radical reactions. ~
KRISTIANSON, BRYANT NEIL 
Computed effect of neutron 
irradiation on the concentration 
of interstitials and vacancies in 
niobium.~ 
KRYGER, ALLEN C. 
1. Syntheses of oxytryptamines. 
2. Intramolecular phenol alkyl-
ations. ~
LARSEN, ARNOLD LEWIS 
Laboratory and field eva Luations 
of seed vigor. 
Botan and Plant Patholo 
LEAVERTON, PAULE. 
Statistical procedures applicable 
in the analysis of bioassays when 
the usual assumptions are not 
fulfilled. Statistics 
LEE, DAH-YIN~ 
The effect of filler on asphalt 
cement mastics. 
~
LILLEHOJ, EIVIND B . 
Reaction characteristics of the 
ascorbic acid oxidase of 
Myrothecium verrucaria. 
Botan and Plant Patholo 
LINDLEY, EDWIN CURGUS 
Effects of Longitudinal impact 
on the fracture of round plaster 
rods. Theoretical and 
~~
LOMEN, DAVID ORLANDO 
Finite deformation of elastic 
membranes with application to 
the stability of an inflated 
sphere. Mathematics 
LUCKEN, KA~ 
Physiologic and genetic com-
parisons of Lysine and Leucine 
distribution in high and Low 
protein corn. ~
LUTTRELL, DAN HOUSTON 
The effect of tillage operations 
on bulk density and other 
physical properties of the soil. 
~
MA, MINGLI 
Instabi lity of cylindrical 
reactor fue L elements. 
~
MATSON, ARTHUR JAMES 
Improving productivity of South 
Dakota Land resources for up-
land game birds and migratory 
waterfowl through adjustments 
in institutions. 
~
MAYER, GERALD DOUGLAS 
Metabolism during the growth 
and sporulation of Bacillus 
~ var. mycoide s. 
~~ 
MC CONNELL, KENNETH G. 
Rectilinear oscillations of a 
sphere immersed in a bounded 
viscous fluid. Theoretical 
~~
MC DERMOTT, MARK A. 
Flow instability in a naturally 
circulating boiling water 
reactor. ~
MC !NERNEY, JOHN PETER 
Game theoretic procedures in 
rel~tion to farm management 
decisions. 
DOCTORAL DISSERTATIONS, 1963-64 183 
MEGRAW, ROBERT ELLIS 
The metabolism of two-carbon 
compounds during sporulation of 
Bacillus~ T. ~
MENDOZA, CELSO ENRIQUEZ 
Morphology of southern corn 
rootworm (Diabrotica undecim-
punctata howardi) reproductive 
systems and their histochemistry 
in relation to apholate. 
~E~~ 
MINION, GERALD DOUGLAS 
Heritability of resistance in 
alfalfa selections to Cercospora 
medicaginis Ellis and Everhart. 
~
MORRILL, JAMES LAWRENCE, JR. 
Use of a re-entrant ileal fistula 
to study carbohydrate utilization 
by the young bovine. 
Animal Science 
MR~EDWARD 
So Lvent extraction properties of 
some bix(di-~-hexylphosphinyl) 
alkanes. Che12;_istr;: -
MURRAY, DONALD CARLTON 
Size distribution dynamics in 
continuous crystallization. 
~
MUTH, WAYNE ALLEN 
Effect of pressure on the 
flammab Le Limits of some,_ 
hydroca.rbon-air mixtures. 
~
Mathematics 
MYERS,'IWBERT LOGAN 
Deuterium exchange studies of 
some cyclopentenone derivatives. 
~ 
NAKATWUGAWA, TSUTOMU 
Studies on parathion activation 
enzymes in the America,n 
cockroach. 
~
NIGH, HAROLD E. . ' 
Magnetization and e Lectrica L 
resistivity of gadolinium single 
crystals. ~ 
OATES, RICHARD PA TRICK 
Symbiotic interrelationships of 
a pair of mesophilic and 
thermophilic baci LLi. 
~
OLSON, DAVID HAROLD 
Crysta L chemistry of tin(II) 
compounds. ~
PARKER, JAMES ROGER 
Some bis(dialkylphosphinyl) 
methanes as solvent 
extractants. ~ 
PELLETT, HAROLD MELVIN 
Development of techniques for 
the chemical induction of 
mutations in vegetative plant 
material. Horticulture 
PHARES, ROB:ERT'EUGENE 
Mineral nutrition of forest tree 
seedlings .. 
~~ 
PIETRZYKOWSKI, ANTHONY D. 
Oxidation-reduction couples 
bearing chelating groups. 
~
POULSON, JENNIEV J. 
Factors affecting the extent of 
goal agreement between 
husbands and wives. 
~
RABY, BRUCE ALAN 
Chemical analysis of alkali 
metal tungsten bronzes. 
~ 
RAFFETY, SEYMOUR J. 
Design of UTR-10 fission plate. 
RAICH, JOHN CARL 
Ortho-para transition in 
molecular hydrogen. Phx:sics 
REVELO, MIGUEL ANTONIO 
Effects of Bacillus thuringiensis 
on some corn Lepidopte ra 
under tropica L conditions. 
~n~ 
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RICHARDS, DALE OWEN 
Incompletely specified models 
in Life testing. Statistics-
~
RICHARDSON, RAYMOND C. 
Design of fixed bed catalytic 
reactors.~ 
ROBINSON, THOMAS JOHN 
Mappings with small point-
inverses. Mathematics 
ROGGE, THO~ 
Nonlinear s Loshing. 
Mathematics 
RO~DREWS. 
Strength of soil aggregates. 
~ronom.x . 
ROHACH, ALFRED FRANKLIN 
Economic integration of nuc Lear 
power into the Iowa power 
system.~ 
ROHDY, DONALD DAVID 
Interregional competitive 
position of the hog-pork industry 
in southeast United States. 
~
RUSSCHER, GLENN E. 
Analysis of thermoelectric 
materials for the direct con-
version of nuclear energy. 
~
SANDER, WENDELL BECK 
Applications of real poly-
nomia Ls of binary variab Les. 
Ele~ical En~ineerin~ 
SANDERSON, DONOVAN FOREST 
Ga Lois comp Lete Ly primary rings. 
Mathematics 
SASsCER,'DQNALDSTUART 
Gamma dosage in the vicinity of 
cylindrical voids in shields. 
~
SAY LES, CHARLES W. 
Shim controJ of heavy-water 
moderated power reactors by 
removal of Light-water poison. 
~
SCHAFFNER, JOSEPH C. 
A taxonomic revision of certain 
genera of the tribe Alydini 
(Heteroptera: Coreidae) 
~~
SCHAIBLE, ROBERT HILTON 
Deve Lopment genetics of spot-
ting patterns in the mouse. 
Genetics 
SCHRIVER, CHARLES BURRELL 
Momentum transport in packed 
columns using stochastic 
models.~g 
SCHWEBKE, GERALD LEE 
Preparation and stability of 
phenylated polysilanes. 
~
SCOUTEN, DONALD CHARLES 
Use of composite comple-
mentary-symmetry transistors 
in precise Linear power 
amplification. 
~
SEAQUIST, EDGAR OLIVER 
Bending of rectangular corru-
gated sandwich plates. 
~
Mechanics 
SECREST,'BRUCE GILL 
The propagation and growth of 
discontinuities in magneto-
gasdynamics in the presence of 
finite conductivity. 
Mathematics 
SE~LE VERNON A. 
Geology of the Sperry Mine, 
Des · Moines County, Iowa. 
~-~~ 
SEYMOUR, EUGENE WESLEY 
Riboflavin and environmental 
temperature effect on the per-
formance of baby pigs. 
Anima L Science 
SHA~MARTIN 
So Lvent extraction study of the 
system monazite rate earth 
nitrates-nitric acid-water-
tributyl phosphate. 
~
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SHELLENBERGER, PAUL R. 
Etio Logy and prevention of 
ruminant bloat. Animal Science 
SILVA, JAMES ANT~ 
Determination of fixed ammonium 
in soils. A~ronom.x_ 
SKOLD, MELVIN DERR 
Programming regional adjust-
ments in grain production to meet 
changing demands. 
~
SLONAKER, ROB ER T EV AN, JR. 
Factors affecting the growth and 
the mechanical and physic a L 
prope r ties of bismuth sing le 
crystals.~ 
SMITH, HERMAN SIDWELL 
Oxyg en uptake in a complete Ly 
mixed activated sludge system. 
~
SMITH, JAMES STANLEY 
Bimolecular e Limination reactions 
of cyclopentyl compounds. 
Chemistrx 
SOLIE, KENNETH EDWIN 
A study of the strain-aging and 
brittle-ducti Le transition 
characteristics of chromium. 
}1etallur_gy 
STAGG, WILLIAM RAY 
Formation constants of some 
rare-earth complexes. 
£hemistrx 
STEIN, LAWRENCE HUGH 
Base recirculation effects due 
to interaction of jets. ~ros;eace 
En.&,ineerin~-~ 
A:e;elied Mechani~ 
STOCKDALE, HAROLD JAMES 
Biology of the chicken body Louse 
Menacanthus stramineus. 
~
STRIKE, DONALD PETER 
Synthesis of _some drimanic 
sesquiterpenes. ~
STROM, EDWIN THOMAS 
E Lectron-transfer reactions of 
organic compounds. ~
SWIDAN, MOUSTAFA ALI 
Study of damping power in 
interconnected power system. 
~g
SYKES, DWANE JAY 
The availability of soil 
moisture to plants. 
Botan and Plant Patho lo 
TALBOT, RICHARD BURRITT 
Erythrocyte, plasma a nd total 
blood volumes of pig s from 
birth through six weeks of age. 
~~
~~olo~y 
TENANT, JERRY RONALD 
Simplified Language and coding 
for Limited data processi ng 
a,pplications. 
~
THOMPSON, DAVID HENRY 
Engineering design con s i dera-
tions for a Liquid-metal in-pile 
Loop.~ 
THOMPSON, JOHN REUB EN 
Yield and seed quality of 
Phalaris arundinacea L. under 
certain fertilizer and manage-
ment practices. ~ 
THURN, ROBERT DEAN 
Base promoted cis eliminations. 
~ 
TING, IRWIN PETER 
Diffusion through stomates. 
TORP, BRUCE ALAN 
Spectra, magnetic suscepti-
bilities and structure of some 
halogen complexes of niobium(IV) 
and tantalu~(IV). Chemistr.x 
TOWNSEND, CHARLES LEE 
Computer application to 
cardiovascular disease. 
~~
TROWBRI~GE, NORMA THOMSEN 
Creativity in children in art 
c Lasses. Education 
TYLER, DA VII5"'EA'RL 
Comparative pathologic, im-
munologic and clinical responses 
produced by se Lected agents of 
the bovine mucosal disease-
vira L diarrhea complex. 
~
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VAN WESTENB URG, JOHN ADRIAN 
Activities of alkaline earth metals 
in their molten chlorides. 
Meta~r~ 
VERGHESE, KURUVILLA 
Annea Ling of radiation-induced 
defects in polycrystalline 
bismuth. ~~n~ineerin~ 
VERMA, GOPAL PRASAD 
Release of non-exchangeable 
potassium from soils amd 
micaceous minerals during short 
period of cropping in the green-
house. ~
WAGNER, GERALD RICHARD 
Carcass composition and growth 
performance of swine as 
influenced by nutrition. 
Animal Science 
WA~LENLOWELL 
Hydrogen molecule-ion as a 
superposition of atomic orbitals. 
Phx;sic~ 
WATSON, JAMES RAY, JR. 
Coherence of proposed tribal and 
subfamilial characteristics in 
Phalaris (Gramineae). 
B otan and P Lant Pa tho Lo 
WEHRLI, MARGRITH 
Effects of artificial selection 
on reproductive fitness in the 
fowl.~ 
WEISKOPF, EDWARD AR THUR 
A study of chloride ion reacti-
vation of L-amino acid oxidase. 
~
WELLS, KENNETH liNCOLN 
Potassium and stage of develop-
ment relationships in some 
loess-derived soils of Iowa. 
~ 
WHITTLESEY, NORMAL KEITH 
Linear programming models 
applied to interregional com-
petition and policy choices for 
United States agriculture. 
~
WOERPEL, HARLON RAY 
Effects of magnesium and iron 
on manganese utilization by 
poults. ~e
WOODFILL, MARVIN CARL 
A pulse density computer ·using 
transfluxers. 
~~ 
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PUBLICATIONS OF MEMBERS OF THE STAFF 
OF THE IOWA STATE UNIVERSITY FOR 
THE ACADEMIC YEAR 1963-64 
Certain summaries and indices are of interest in a survey of the publications 
of members of the staff of an educational and research institution such as the 
Iowa State University. The publications are listed in alphabetic order under 
the names of the senior authors. Junior authors are also listed alphabetically 
with cross reference to senior author. 
SUMMARY 
Number of individuals listed. . 759 
Number of publications . . . . . . . . . 
Number of publications with single author. 
Number of publications with joint authorship 
754 
281 
473 
Number of departments or fields represented in publications 
Number of individuals who serve as editors or on the editorial staff 
48 
of one or more scientific or technical periodicals. . . 44 
Individuals thus serving are: R. E. Atkins-, L. S. Bartell, E. R. Baumann, 
J. H. Bolton, R. E. Buchanan, W. F. Buchele, F. Cady, G. C. Christensen, 
P.A. Dahm, H. W. Davey, E. R. Duncan, V. A. Fassel, R.H. Forsythe, 
K. J. Frey, H. Gilman, Carol Greiner, A.O. Haugen, V. W. Hays, John 
Heer, P.J. Hermann, E. A. Hicks, Candace Hurley, D. Isely, O. Kemp-
thorne, W. F. Kenkel, D. Kirkham, H. H. Knight, K. L. Knight, W. E. 
Larson, W.R. Lockhart, W. E. Loomis, D. G. Luckett, J.P. Mahlstede, 
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346,349,366,372,376,381,383,388, 
389,390,403,415,434,441,445,446 
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Aconitum 
anthora, 47 
heterophyllum, 47 
lycoctonum, 47 
napellus, 47, 90 
palmatum, 47 
septentrionale, 47 
Achillea millefolium, 15 
Actea, 21, 38, 60 
Actinea odorata, 57, 80 
Adonis, 32, 38, 44, 51, 60 
vernalis, 33 
Agropyron cristatum, 453 
Allot ri choma 
atrilabris, 120 
simplex, 120 
Anemone 
apennina, 24,33,41 
blanda, 44, 56, 77 
canadensis, 33,41,82 
caroliniana, 33, 41, 45 
coronata, 24 
decapetala, 33, 41 
Anemone (cont.) 
japonica, 33, 34,41,45,47,57,81 
nemorosa, 68 
patens, 86 
ranunculoides, 40, 55 
Anemonella, 33, 59 
thalictroides, 33, 41 
Anemonopsis, 60 
Antirrhinum majos, 90, 91 
Aphanostemma, 59 
Aquilegia 
canadensis, 25 
calcarata, 25, 45 
ecalcarata, 45 
formosa, 65, 71 
hybrida, 89 
pubescens, 65 
Archigetes iowensis, 244 
Arcteranthis, 59 
Asimina, 38 
Aste ropyrum, 60 
Athyroglossa, 105 
glabra, 106 
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Athyroglos sa (cont.) 
glaphyropus, 106 
granulosa, 106 
Atragene, 34, 38 
Atis sa 
pygmaea, 120 
litoralis, 120 
Baltimora recta, 34 
Barneoudia~ 
Batrachium 34, 36, 38, 59 
Beckwithia, 59 
Beesia, 60 
~a,15 
Biacetabulum 
macrocephalum, 244 
Bison b. bison, 378 
Blarin;-b~vicauda, 364 
~h~ga grossorum, 14 
Bolde a boldus, 24 
~s-:-4'8 
consobrinus, 68 
Brachydeutera argentata , 110 
Branchiura sowerbyi, 244 
Bras sica napus var. oleife ra, 12 
Calathode s, 60 
Calendula officinalis, 56, 76 
Callianthemum, 60 
Caltha, 21 , 60 
palustris, 57, 65, 83 
Calycanthus, 20, 27, 32, 42 
floridus, 24 
Canis 1. latrans, 371 
~hia~ 
Casalea, 59 
Cassia occidentalis, 276 
Castor canadensis, 369 
~omus commersoni, 243 
Ce ratocephalus, 59 
Cercis canadensis, 271,274 
Cervus c. canadensis, 378 
~e~rista fasciculata, 276 
Chiastochaeta trolii, 28, 29 
Chimomanthus ;38 
Chlamydatus 
arcuatus, 127, 139 
brevicornis, · 127, 141 
fulvipe s, 127, 139 
manzanitae, 127, 140 
montanus, 127, 140 
Chlamydatus (cont.) 
pallidicorni s , 127, 138 
pullus , 141 
schuhi, 127 
Chrysanthemum thunbergii, 57, 59 
Cimcifuga, 21, 25, 34, 60 
Cimcifuginae, 60 
Circae aster, 24 , 59 
Citellus 
fran klinii , _ 367 
t. tridece mlineatus, 367 
Cladrasti s lutea , 276, 282 
Clematis, 36, 38, 59 
recta, 8 5 
~cillaris, 33, 41 
Cle matopsis, 59 
Co enia curvicauda, 107 
~ida, 51, 60 
Coptis , 22,60 
Cornus florida, 15, 17 
~s~ -
bipinnatus, 34, 57,81 
Cryptotis parva, 37 4 
Cymbidium, 36, 9 6 
Cynips psenes', 14 
Cyrtorrhyncha, 59 
Dahlia , 56 
Delphinium 21, 88 
tricorne, 25 
Desmanthus illinoensis, 270, 27 2 
Dichaeta caudata, 114 
Dichromena, 13 
dliata, 13, 67 
Didelphis 
marsupialis virginiana, - 364 
Dimorphotheca aurantiaca, 57, 78 
Diptera, 103 
Discocerina 
brunneonitens , 121 
buccata, 122 
exigua, 122 
glaucella, 121 
lacteipennis, 121 
lenis, 122 
leucoprocta, 122 
obscurella, 122, 124 
orbitalis, 121 
pulchella, 121 
trochanterata, 122 
SUBJECT INDEX 
Enemion, 60 
Ephydra, 107 
hians, 107 
pectinulata, 107 
riparia, 107, 123, 124 
Ephydridae, 103 
Epidendrum radicans, 36 , 96 
Eptesicus !.,: fuscus, 365 
Eranthis, 34, 60 
hiemali s, 21, 3 3, 41. 6 7 
Erethizon dorsatum dorsatum, 376 
Euarctos ~· americanus, 376 
Euphorbia, 15 
corollata, 15,16,73 
spoendens, 15,16 
European corn borer control, 
153,437,449 
Felis concolor, 377 
Ficaria, 51, 59 
ve rna, 2 1 , 6 7 
Ficus carica, 66 
Gaillardia grandiflora, 56 
Galinsoga ciliata, 57, 84 
Gampsoceras, 59 
Gastrops nebulosus, 110 
Geomys b. bursarius, 368 
Ginkgo blloba, 24 
Glaucidium, 22, 24, 59 
Glaucomys -:;_. volans, 368 
Glaridacris catostomi, 244 
Gleditsia triacanthos, 2 71, 2 77 
Gramineae, 289 
Gulo luscus, 377 
Gymnocladus dioica, 271, 27 2 
Gymnopa, 10_ 3 __ _ 
bidentata, 106 
tibialis, 106 
Gy~ae, 105 
Gymnosporangium, 366 
Halerpestes, 59 
Hamadryas, 59 
Hegemone, 60 
Helenimn autumnale >- 57, 80 
Helleborus, 34, 44, 71 
Hepatica, 21,38,51,59 
americana, 33,41 
triloba, 32,40,85 
Hunte rella nodulosa, 244 
Hyadina 
a bdominali s, 112 
albovenosa, 112 
binotata, 112 
ce sta, 111 
corona, 112 
furva, 111 
gravida excavata, 111 
pruinosa, 112 
subnitida, 112 
Hydrastis, 22, 24, 59 
canadensis, 63 
Hydrellia 
cruralis, 116 
definita, 116 
~a, 115 
griseola, 116 
harti, 115, 124 
~aca, 116 
luctuosa, 11 7 
morrisoni, 117 
no bili s, 11 6 
~li, 116 
procteri, 116 
suspecta, 117 
tibialis, 116 
Illicium, 20, 24, 27 
floridianum, 24 
Ilythea 
flavipes, 117 
spilota, 11 7 
Impatiens, 46 
Insecticides 
carbamate, 449 
hydrocarbon, 437 
organophosphorus, 153 
Isopyrum, 21, 34, 39, 60 
biternatum, 33, 41 
Kingdonia, 24, 59,64 
Knowltonia, 59 
Komaroffia, 60 
Krapfia, 59 
Kumlienia, 59 
Laccopetalum, 44, 59, 71, 95 
giganteum, 9 5 
Lasionycteris noctivagans, 374 
Lasiuru s 
~· borealis, 365 
cinereus, 375 
461 
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Leptopsilopa atrimana, 120 
L eptopyrum, 60 
L e pus 
ame:dcanus phaeonotus, 375 
townsendii campanius, 366 
Limnellia, 107 
~' 108 
stenhammari, 107 
Limnodrilus 
hoffmeisteri, 244 
udekemianus, 244 
Lutra ~.canadensis, 373 
Lynx 
c. canadensis, 377 
r. rufus, 377 
Magnolia, 8, 23 , 68 
grandiflora, 24 
soulangeana, 56,74 
Marmota ~· ~· 366 
Martes 
~· americana, 377 
p ennanti, 377 
Mephitis mephitis a via, 37 3 
Micropterus dolomieui, 417 
Microsorex hoyi, 374 
M i crotus E: pennsylvanicus, 370 
Miyakea, 59 
Monobothrium hunteri, 244 
Mus musculus ~icus, 371 
Mustela 
frenata spadix, 37 2 
vison letifera, 373 
Myotis 
kenii septentrionalis, 374 
~ lucifugus, 365 
Nelumbo, 8, 42 
Nigella, 34,40,63 
Notiphila 
atripes, 117 
avia, 118 
~inata, 119 
macrochaeta, 117 
olivacea, 118 
pallidipalpis, 117 
punctipennis , 119 
riparia, 118 
scalaris, 118 
sicca, 118 
texana, 119 
Notiphila (cont.) 
vittata , 118 
N otiPh'ilinae, 1 0 5 
Nostima 
scutellaris scutella ris, 117 
quinquenotata, 117 
Nuphar luteum, 51 
~ius humeralis, 375 
Nymphaea, 8,27,42,51 
alba, 24 
Ochthera 
lauta, 112 
mantis mantis, 112 
Odocoileus virginianus, 374 
Oedonops nuda, 114, 124 
Onadatra ~· zibethicus, 370 
Orectoderus schuhi , 127, 149 
Ost rinia nubilalis, 153, 437, 449 
Paeonia , 6, 21, 53 
albiflora, 7 5 
delavay, 23 
lutea, 23 
p;tc;:nini, 2 3, 2 8 , 7 5 
suffruticosa, 23 
Papilio thoas autocles, 94 
Paracoenia 
bisetosa, 108 
turbida, 108 
Pa~gia, 60 
Parathyroglos sa ordinata, l 05 
Parognathus 
flavescens perniger, 375 
Paropyrum, 60 
Paroxygraphis, 59 
Parydra 
aldrichi, 112 
alpina, 113 
appendiculata, 113 
bituberculata bituber culata, 113 
breviceps breviceps, 113 
paullula, 113 
pingui s, 113 
quadrituberculata, 113, 124 
unituberculata, 113 
Parydrinae , 105 
Pediculari s, 71 
Pedomys ochrogaster, 376 
Pelina 
~adensis, 114 
rudi s, 113 
~catula, ·114 
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Peromyscus 
leucopus noveboracensis, 369 
maniculatus bairdii, 369 
Phaseolus vulgaris, 280, 282 
Philotelma alaskensis, 107, 124 
Phyllinae, New species of from 
North America, 127 
Phymat opsallus, 127 
acaciae, 127,131,150 
~huae, 127, 132, 151 
croceguttatus, 137 
croceus, 137,151 
cuneopunctatus, 127, 134 
ful vipunctatus, 137, 151 
fuscipunctatus, 127, 135, 151 
huachucae, 127, 135 
longirostris, 127, 136 
nicholi, 127,130,150 
panthe rinus, 138, 151 
patagoniae, 127, 132, 150 
rinconiae, ~27, 132, 150 
rubropunctatus, 127, 136,151 
strombocarpae, 127, 130, 151 
~· 127,134,151 
tuberculatus, 133,150 
viridescens, 128, 133, 150 
Pipistrellus ~ subflavus, 375 
Pisum sativum, 280, 285 
Pitymus pineto-rum scalopsoides, 
370 
Piuttia, 59 
Plagiognathus 
flavus, 127, 146 
fulvaceus, 127, 144 
fuscotibialis, 143 
geranii, 127,142 
nicholi, 127,147 
nigritibialis, 127, 148 
paddocki, 127,146 
rolfsi, 127, 145 
shoshonea, 127, 142 
stitti, 127,145 
urticae, 127, 148 
Podophyllum, 32 
Poinsettia pulcharrima, 15, 17 
Procyon_ lotor hirtus, 372 
Psallus artemisicola, 127, 149 
Pseudohecamede abdominalis, 
120 
Psilopa 
dupla, 122 
Psilopa {cont.) 
compta, 122 
£1[_a, 122 
P silopinae, 10 5 
Ptilomyia, 105 
enigma, 119, 124 
Pulsatilla, 21, 37, 59 
patens, 86 
Pyrethrum ~· 57, 59 
Pythium graminicolum, 453 
Ranunculaceae, Evolution of, 
{complete index of, p. 9 8) 
Ranunculus, 21, 37, 40, 59 
~· 36 
auricomus, 39 
bulbosus, 33, 41 
glacialis, 39 
lyallii, 44 
pallasii, 67 
parviflorus, 21, 67 
repens, 21, 64, 71 
sceleratus, 39' 57' 84 
Rattus norvegicus, 371 
Reithrodontomys megalotis, 376 
Scalopus aquaticus machrinus, 365 
Scatella 
dichaeta, 108 
favillacea, 109 
nivosa, 108 
~a, 109 
paludum, 109 
quadrinotata, 109 
stanalis, 109 
triseta, 108 , 124 
Scatophila 
adamsi, 110 
arenaria, 109 
carinata, 109,124 
despecta, 109 
iowana, 109 
viridella, 110 
Sciurus 
carolinensis hypophaeus, 367 
niger rufiventer, 368 
Semiaquilegia, 60 
Setacera 
atrovirens, 110, 124 
patifica, 110 
Shibateranthis, 60 
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Shore flies of Iowa, 103 
Silvilagus floridanus mearnsii, 
366 
Soil moisture in Iowa, 337 
Sonchus, 56 
Sorex cinereus 1-esueurii, 3·64 
Sorghum, Inheritance 
characteristics of, 345 
Souliea, 60 
Sphenopholis, Taxonomy of, 289 
Sphenopholi s 
filiformis, 321 
nitida, 324 
obtusata, 297 
var. obtusata, 305 
var, major, 310 
x e.: pensylvanica, 315 
Spilogale inte rrupta, 37 3 
Spirea trilobata, 15 , 73 
Tagetes signatus , 57, 83 
Tamias striatus griseus, 367 
Tamiasciurus 
hudsonicus minne sota, 37 5 
Taraxacum, 56 
Taxidea !.: ~· 373 
Thalictrum, 21 , 24, 59 
Tithonia speciosa, 56, 74 
Trautvetteria, 59 
Trimerina madi z ans, 130 
Trochilus colubris, 25 
Trollius, 28, 39, 71 
europaeus, 25,28,29 
chinensis, 56,76 
sibiricus, 28 
Tropaeolum, 46 
Tubifex tempeltoni, 244 
Typopsilopa atra, 115 
Urocyon cine reorgenteus ocythous, 
372 
Urophysa, 60 
Victoria, 32 
regia, 51 
Victorina ephas, 94 
Vulpes fulva regalis, 372 
Xanthorrhiza, 22, 60 
Zapus ~· hudsonius, 371 
~,56 
